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PROCEEDINGS 


—  OP  THE  — 


WESTERN  GAS  ASSOCIATION. 


TWENTY-SIXTH  ANNUAL  MEETING 

—  HELD  AT  — 

CLAYPOOL  HOTEL,  INDIANAPOLIS,  IND. 

May  20th,  21st  22nd,  1003. 


FIRST  DAY— MORNING  SESSION. 

The  twenty-sixth  annual  meeting  of  the  Western  Gas  Associ- 
ation was  called  to  order  at  lo  a.  m.  of  May  2oth,  by  the 
President,  Mr.  A.  H.  Barret,  of  Louisville,  Ky.  Secretary  J. 
W.  Dunbar,  of  New  Albany,  Ind.,  occupied  the  recorder*s  desk. 

THE  WELCOMING  ADDRESS. 

The  President  introduced  the  Honorable  Charles  A.  Book- 
waiter,  Mayor  of  Indianapolis,  who  welcomed  the  Association 
thus: 

Mr.  President  and  Members  of  the  Western  Gas  Association  : 
Indianapolis  never  pleads  guilty  to  being  unable  to  welcome  and 
entertain  her  guests,  and  I  assure  you  that  to-day  she  will  not 
be  false  to  that  record.  We,  in  Indianapolis,  are  proud  of  the 
opportunity  of  thus  extending  to  the  members  of  your  Associ- 
ation a  cordial  Hoosier  welcome.  (Applause.)  We  feel  that  as 
you  are  representatives  of  that  fortunate  element  which  has  abso- 
lute control  of  50  per  cent,  of  the  necessities  of  life,  light  and 
heat,  and  if  the  charges  of  some  of  our  fellow  citizens  are  to  be 
believed,  when  they  attempt  to  turn  on  the  key  at  the  mixer  of 
the  natural  gas  burner,  they  find  you  are  also  in  control  of  a 
large  proportion  of  the  air  (that  other  necessity),  that  you  are 
especially  welcome  to  Indianapolis.     I  do  not  intend,  as  one  of 
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youi  delegates  suggested  this  morning,  to  present  to  you  the  keys 
of  this  city,  because  when  good  people  come  to  a  good  town,  if 
they  show  the  appreciation  the  people  of  that  good  town  have 
for  the  good  people,  we  have  established  a  rule  in  Indianapolis  of 
unlocking  things  and  hiding  the  key  for  future  use.  I  do  want 
you  to  understand  while  you  are  in  the  city  that  the  Gas  Com- 
.  pany  is  willing,  and  we  are  always  willing;  to  extend  to  you  the 
privilege  of  burning  their  products  all  night.  (Applause.)  We 
expect  during  your  stay  to  be  benefited,  of  course,  but  we  trust 
that  during  your  stay  you  will  not  only  be  benefited  in  a  better 
understanding  of  the  business  which  makes  up  your  life  work, 
but  that  you  will  be  benefited  by  the  opportunity  which  we 
intend  to  give  you  of  seeing  not  only  the  beauty,  but  the  beauties 
of  Indianapolis.  (Applause.)  I  know  that  my  good  friend 
Pearson,  and  that  the  canny  Scotchman,  Somer\'ille,  will  not 
allow  you  at  any  stage  of  this  convention  to  remember  the  fact 
that  you  are  away  from  home,  because  we  know  that  they  will 
make  you  feel  at  home  always;  but  I  wish  to  say  to  you  if  at  any 
time  during  your  stay  in  Indianapolis  these  gentlemen  are  unable 
•  to  secure  for  you  that  which  you  most  desire,  if  you  will  but 
lodge  a  complaint  in  my  office  I  will  call  out  the  police  depart- 
ment and  endeavor  to  secure  it  for  you  myself.  (Applause.) 
You  are  welcome  to  Indianapolis,  and  while  you  are  here  we 
don't  want  you  to  forget  the  fact  that,  while  you  are  making  gas, 
light  and  heat  for  your  sections  of  this,  our  common  country,  we 
in  Indianapolis  are  doing  the  same  thing,  and,  in  addition,  dur- 
ing our  leisure  hours  are  manufacturing  books  which  go  to 
entertain  yon  after  you  go  to  your  homes  from  the  gas  works. 
We  want  you  to  remember  that  Indianapolis  is  the  center  of  this 
great  State  in  which  was  torn  "  Ben  Hur;"  that  Indianapolis  is 
the  center  of  the  great  State  where  ''Alice  of  Old  Vincennes*' 
charmed  the  early  settlers  of  the  southwest  section.  We  want 
you  to  understand  that  in  Indianapolis  the  gay  and  frisky 
Frenchman,  Monsieur  Beau  Caire,  first  saw  the  light  of  day. 
We  want  you  to  understand  that  in  Indianapolis  an  astute  poli- 
tician, the  gentleman  who  organized  the  machine,  the  "Gentle- 
man from  Indiana,"  and  went  to  Congress  from  the  printing 
office  was  born.  We  want  you  to  understand  that  over  here  in 
the  little  town  of  Shelbyville  not  only  was  Dorothy  Vernon  given 
to  the  world,  but  that  sweetest  little  love  tale  ever  told,  except 
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the  ones  we  ourselves  have  told  to  one  particular  girl,  **When 
Knighthood  was  in  Flower,*'  was  given  to  our  good  people. 
While  you  are  here  don't  forget  these  things.  We  want  you  to 
talk  about  them  when  you  go  away;  but  above  all  things  we 
wish  you  to  carry  away  pleasant  memories  and  pleasant  recollec- 
tions of  the  welcome  the  people  of  Indianapolis  desired  to  extend 
to  you.     I  thank  you.     (Great  applause.) 

MR.  DOTY'S  RESPONSE. 

At  the  call  of  the  President  Mr.  Paul  Doty  made  the  following 
response  to  the  Mayor's  welcome: 

Mr  Mayor  and  Gentlemen  of  the  Association :  It  is  surely 
most  pleasant  to  be  welcomed  in  such  hospitable  manner  by  you, 
representing  as  you  do  this  great  city;  but  it  is  something  more 
to  be  welcome  in  a  city,  not  merely  to  be  welcomed,  that  has  a 
gas  company  with  the  reputation  of  fair  dealing  and  strict  integ- 
rity that  the  Indianapolis  Gas  Company  has.  It  certainly  gives 
us  pleasure  and  inspiration  for  our  own  home  work,  that  we  our- 
selves may  make  our  own  companies  welcome  in  the  community. 
I  was  greatly  impressed  by  the  Mayor's  recital  of  the  literary 
abilities  of  Indianapolis  and  Indiana,  and  those  who  have  been 
fortunate  enough  to  read  the  books  must  know  and  must  feel  the 
delight  which  Indiana  books  have  given  to  ourselves;  and  we 
have  in  the  person  of  Mayor  Bookwalter  a  typical  *' Gentle- 
man from  Indiana."  Now,  these  men  you  see  around  you  as 
representatives  of  the  gas  interests  of  the  Middle  West  are 
banded  as  the  Western  Gas  Association.  They  meet  annually  to 
discuss  certain  problems  connected  with  the  manufacture  and 
di.stribution  of  gas  and  the  operation  of  gas  Avorks;  and,  more 
important  still,  we  are  giving  thought  now  to  the  relations  which 
should  exist  between  the  municipality  and  the  gas  company. 
We  recognize  that  there  is  a  unity  of  interest.  If  you  will 
examine  the  paper  list  (probably  you  have  a  copy  of  it)  you  will 
notice  a  variety  of  subjects,  one  of  which  subjects  is  to  treat  on 
the  question  of  relation  of  municipalities  to  public  utility.  Nat- 
urally in  a  meeting  of  this  kind  there  are  many  men,  and  to 
some  of  these  men  Indianapolis  means  the  thought  of  home.  I 
was  talking  with  a  gentleman  yesterday  who  left  Indianapolis 
hurriedly  20  years  ago;  at  that  time  he  was  employed  in  the  gas 
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works  and  when  he  left  he  left  his  overalls.  He  went  out  to  the 
works  yesterday  to  look  for  the  garments,  but  greatly  to  his  sur- 
prise and  disappointment  the  overalls  were  gone.  You  see  other 
men  around  you;  several  of  them  probably  lay  claim  to  the  title 
of  philanthropist.  A  philanthropist  is  defined  as  one  who  makes 
two  blades  of  grass  grow  where  only  one  grew  before,  so  the 
baldheaded  gentleman  over  there  can  fairly  lay  claim  to  being  a 
philanthropist,  since  he  makes  two  shares  of  stock  grow  where 
only  one  grew  before.  He  truly  is  a  philanthropist.  This 
meeting  has  two  sides  naturally — serious  and  business  ones — but 
our  main  purpose  is  given  to  the  discussion  of  papers  and  the 
exchange  of  ideas,  and  on  the  other  hand  is  another  side — the 
pleasant  one;  and  certainly  no  one  who  has  had  the  pleasure  of 
listening  to  your  welcome  can  feel  anything  else  than  that  a  gen- 
uine hospitality  has  been  extended  to  us — a  typical  Hoosier 
welcome.     ( Applause. ) 

PRESIDENT  BARRET'S  WELCOME. 

The  President — The  next  thing  in  order  would  be  the  Presi- 
dent's address.  I  want  to  take  this  opportunity  of  thanking  the 
Association  for  the  honor  extended  to  me  by  my  election  to  fill 
this  oflBce  at  your  last  meeting  in  New  Orleans  during  my 
absence.  That  absence  was  unavoidable  on  account  of  emergen- 
cies. It  has  been  an  established  custom  of  the  President  to  pre- 
sent an  address  to  the  Association.  In  considering  this  practice, 
and  looking  over  the  work  of  my  predecessors,  searching  for 
ground  that  was  acceptable  for  such  an  address,  I  came  to  the 
conclusion  that,  owing  to  the  thoroughness  of  the  research  of  my 
predecessors,  little  or  nothing  is  left  for  me  to  say,  nothing  hav- 
ing occurred  of  striking  interest  since  your  last  meeting.  I, 
therefore,  concluded  that  the  best  interests  of  the  Association 
would  be  covered  by  spending  the  time  usually  occupied  in  the 
President's  adcfress  in  listening  to  the  papers  and  to  the  discus- 
sions thereon.  I  report  to  the  Association  that;  since  your  last 
meeting,  we  have  lost  by  death  Mr.  E.  H.  Jenkins  and  Mr. 
Julius  Buss.     The  next  order  of  business  is  the 

REPORT  OF  THE  BOARD  OF  DIRECTORS. 
The  report  was  read  l)y  the  secretary  as  follows : 
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Indianapolis,  Ind.,  May  20,  1903. 

To  the  Members  of  the  Western  Gas  Association :  The  annual 
meeting  oi  the  Board  of  Directors  of  the  Western  Gas  Associa- 
tion was  held  in  the  Claypool  Hotel,  May  19,  1903. 

The  meeting  was  called  to  order  by  the  President,  Mr.  A.  H. 
Barret,  with  the  following  members  present : 

O.  O.  Thwing.  Thos.'  D.  Miller,  J.  B.  Howard,  Paul  Doty, 
John  Gimper,  Wm.  McDonald,    Jas.  Somervnlle,   J.  W.  Dunbar. 

On  motion  of  Mr.  J.  B.  Howard  the  following  papers  were 
accepted  for  presentation  to  the  Association. 

Low  Candle  Power  Gas,  by  Capt.  Wm.  Henry  White. 

Wrinkle  Department,  by  Mr.  W.  E.  Steinwedell,  Editor. 

Gas  and  Meters,  by  Mr.  John  Mcllhenny. 

Maximum  Economical  Yield  of  Gas  per  Pound  of  Coal  Car- 
bonized, by  Mr.  James  Somerville. 

Report  of  the  Heat  Conductivity  of  Different  Clays,  by  Mr.  H. 
A.  Wheeler. 

The  High  Pressure  Gas  Main  under  the  Mississippi  River  at 
New  Orleans,  by  Mr.  Thos.  D.  Miller. 

Increasing  Gas  Sales  to  Present  Consumers,  by  Mr.  B.  W. 
Perkins. 

Naphthalene,  by  Dr.  W.  H.  Birchmore. 

Municipal  Ownership  of  Public  Utilities,  by  Mr.  A.  E. 
Boardman. 

Quadrupling  the  Capacity  of  an  Ordinary  Purifier  House  at 
very  Small  Cost,  by  Mr.  F.  H.  Shelton. 

The  President  appointed  the  following  Committees : 

On  Auditing. — Thos.  D.  Miller,  John  Gimper,  Paul  Doty. 

On  Introduction  of  Visitors. — J.  B.  Howard,  Jas.  Somerville,  O. 
O.  Thwing. 

On  Membership.— ^^m.  McDonald,  F.  H.  Shelton,  Geo.  F. 
Goodnow. 

On  motion  of  Mr.  Thos.  D.  Miller  the  Secretary  was  instructed 
to  draw  on  each  member  of  the  Association  who  may  be  delin- 
quent for  dues  on  August  i,  1903.     • 

On  motion  of  Mr.  Thos.  D.  Miller  it  was  passed  that  recom- 
mendations be  made  that  Article  7  of  the  by-laws,  providing  for 
an  annual  meeting  of  the  Executive  Committee,  be  repealed,  and 
that  the  President  assume  the  duties  now  performed  by  said 
Committee. 
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On  motion  of  Mr.  Wm.  McDonald  it  was  decided  to  recommend 
to  the  Association  that  no  person  shall  be  elected  an  Honorary 
Member  of  the  Association  unless  the  name  be  first  submitted  to 
the  Board  of  Directors  and  recommended  by  them  to  the  Associ- 
ation. 

REPORT  OF  SECRETARY  AND  TREASURER. 

Mr.  Dunbar,  as  Treasurer,  reported  a  total  receipt  for  the  year 
(including  balance  of  $85.23  from  1902),  $1,881.23,  an  expend- 
iture of  $1,343.78,  and  a  balance  of  $537.45. 

As  Secretary,  Mr.  Dunbar  reported  a  total  membership.  May 
ist,  1903,  of  379. 

On  motion,  the  reports  were  adopted  and  the  recommenda- 
tions contained  therein  were  agreed  to. 

The  Secretary  read  the  following  invitations : 

Indianapous,  Ind.,  May  18,  1903. 

Mr.  James  Somerville,  Engineer  and  Superintendent,  Indian- 
apolis Gas  Company,  City:  Dear  Sir;^  Your  esteemed  favor  of 
1 6th  inst.  duly  received.  It  will  afford  me  gjeat  pleasure  to  place 
my  private  car  at  the  service  of  the  ladies  and  gentlemen  of  your 
party,  upon  the  occasion  of  the  meeting  of  the  Western  Gas 
Association  at  the  Claypool  Hotel  in  this  city,  20-22  inst. 
Kindly  inform  me  upon  which  of  these  dates  you  wish  to  use  the 
car,  also  the  hour. 

In  these  days  of  wonderful  achievements  in  the  gas  field,  I 
scarcely  thought  you  would  resort  to  trolley  locomotion,  but 
would  use  instead  some  inflated  means  of  transportation. 

Again  assuring  your  organization  that  it  affords  me  great 
pleasure  to  l>e  of  service  to  them,  I  am.  Yours  very  truly, 

Hugh  J.  McGowan. 

Indianapolis,  Ind.,  May  19,  1903. 

Mr.  James  Somerville,  City:  Dear  Mr.  Somerville  :  On  behalf 
of  the  Commercial  Club  I  take  great  pleasure  in  extending 
through  you,  to  the  delegates  to  the  Western  Gas  Association,  a 
most  cordial  welcome  to  the  city  and  the  privileges  of  the  Club 
during  their  stay  in  the  city.     If  you  desire  or  think  it  necessary, 
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I  will  take  pleasure  in  furnishing  each  of  them  a  visitor's  card 
which  will  entitle  them  to  the  Club  rooms.  Awaiting  your 
pleasure,  I  remain,         Very  truly  yours, 

Lewis  Hoover,  Secretary 

On  motion  of  Mr.  Howard  the  invitations  were  accepted,  with 
thanks. 

Chairman  J.  B.  Howard,  on  behalf  of  the  Committee  on  Intro- 
duction of  Visitors,  invited  the  visitors  to  share  in  the  proceed- 
ings, and  assured  them  that  the  Association  would  welcome  their 
voices  as  well  as  their  presence. 

The  President  named  as  the  Committee  on  Place  for  Next 
Meeting,  Messrs.  F.  H.  Sheldon,  E.  G.  Cowdery  and  Geo.  D. 
Roper,  directing  them  to  report  Thursday  morning. 

The  President  then  introduced  Mr.  Thomas  D.  Miller,  of  New 
Orleans,  La.,  who  read  the  following  paper  on 

THE  HIGH  PRESSURE  GAS  MAIN  UNDER  THE  MISS- 
ISSIPPI RIVER. 

The  distance  from  Cairo  to  New  Orleans  is  868  miles,  and  the 
fall  of  the  river  in  that  distance  is  278.74  feet,  or  about  .32  feet, 
per  mile. 

The  lowest  water  known  at  New  Orleans  was  0.43  feet,  on  the 
Canal  street  guage.  The  zero  of  this  guage  is  2.53  feet  below 
mean  Gulf  level.  The  highest  water  known  prior  to  this  year 
was  May  7th,  1897,  when  this  gauge  showed  19.5  feet.  The  past 
spring  .(1903)  the  gauge  showed  20.3  feet  on  March  29  and  30, 
with  a  terrificcurrent  flowing.  The  Mississippi  river  has  the  repu- 
tation of  being  extremely  fickle  throughout  her  entire  course,  and 
the  barrels  of  money  spent  on  her  banks  by  the  National  and  State 
governments  have  not  accomplished  more  than  to  confine  the 
channel  through  specific  stretches.  For  miles  and  miles  above 
and  below  New  Orleans  the  low,  flat  plantation  lands  are  pro- 
tected by  levees,  manv  miles  of  which  are  protected  from  the 
current  by  piling  and  sheeting,  or  mattress  work;  but  for  this  the 
river  might  move  over  several  miles  in  this  section  of  the  country 
during  high  water  times. 

It  1  aving  been  decided  to  supply  Algiers  with  gas  furnished 
through  a  ligh  pressure  main  laid  on  the  bottom  of  this  river,  old 
and  experienced  river  men   were  asked   as   to   various  points 
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involved  in  the  proposed  work,  and  several  engineers  were  con- 
sulted, but  the  majority  of  them  regarded  the  plan  as  unfeasible. 

The  reasons  assigned  were : 

1st.  The  extreme  depth  of  the  river:  2d.  the  constantly  shift- 
ing bed  of  the  stream;  3d,  the  swift  current  in  the  main  channel; 
4th,  the  fact  that  in  the  bed  of  the  river  lies  the  wrecks  of  any 
number  of  crafts  of  all  characters. 

In  the  selection  of  a  point  for  laying  the  pipe,  of  course,  per- 
mission of  the  Port  Commissioners  had  to  be  obtained.  The 
head  of  Julia  street  was  selected  because  it  was  conveniently 
located  for  the  high  pressure  main  leading  from  the  works. 
There  was  no  special  dock  constructed  at  this  point.  The  levee 
was  low  here  and  the  point  in  Algiers  immediately  opposite  was 
a  desirable* one  to  enter.  Last,  but  not  least,  the  Port  Commis- 
sioners were  willing  that  the  pijxr  should  be  installed  at  this 
place.  The  accompanying  drawings  show  the  location  and 
profiles.     (See  Xos.  i,  2,  3,  4,  5,  6,  7.  8.) 

The  descTiption  of  the  work  of  laying  the  high  pressure  gas  main 
under  the  Mississippi,  at  New  Orleans,  is  given  to  you  as  Mr.  W. 
I).  Marshall,  Superintendent  of  the  plant;  and  Mr.  M.  L.  Gold- 
man, his  draughtsman,  gave  it  to  me.  Mr.  Marshall  was  in 
charge  of  this  work,  under  the  direction  of  Mr.  C.  T.  Sloan, 
whose  cx|)erience  has  fitted  him  to  take  charge  of  a  work  so 
unprecedented  in  its  character. 

Having  located  by  soundings  the  exact  p)oint  at  which  the  pipe 
was  to  enter  the  water,  the  power  to  be  used  in  pulling  the  pipe 
across  the  river  was  considered.  The  consideration  of  locomo- 
tives was  abandoned  owing  to  local  conditions.  A  large  derrick 
boat,  with  modern  machinery  was  engaged.  This  boat  had  a 
caj)acity  of  lifting,  on  a  straight  puJl,  75  tons.  All  of  the  pipe 
and  i)rotecti;ig  sleeves  were  taken  *icross  the  river  to  a  point  near 
where  the  i)ipe  was  to  enter  the  water.  A  ditch  was  dug  at  the 
jH)int  .selected  at  right  ani^les  to  the  water  line,  and  as  this  side 
of  the  river  hud  is  very  steep,  no  trouble  was  anticipated  from 
the  friction  on  the  hank  after  the  pipe  was  once  started  into  the 
water.  Fifty  feet  from  the  water's  edge  the  sounding  showed  a 
de])th  of  (h)  feet,  while  250  feet  out  there  was  a  deptli  of  120  feet. 
'  A  length  of  i)ij>e  about  \s<>  feet  lon^  was  then  screwed  together, 
each  joint  beiii^  ^crewe<l  U])  as  tightly  as  ])ossible,  Un\r  pairs  of 
extra  long  and  heav\  j)ij)e  tonj^s  of  latlie  initterii  ]).-ing  used.      It 


-1 

■:\ 


23 

was  considered  extremely  important  that  the  threads  should  be 
entirely  taken  up,  and  that  no  threads  should  be  crossed;  because 
in  hauling  on  the  cable  to  draw  the  pipe  line  across  the  cable,  by 
untwisting  as  the  strain  came,  tended  to  loosen  the  joints  by 
starting  the  threads.  Each  joint  was  coated  on  the  threads  with 
asphaltum  iron  paint,  for  the  double  purpose  of  preservation  and 
preventing  leaks.     Each  coupling  was  inclosed  in  a  split  sleeve  of 


No.  4. 
cast  steel,  weighing  about  300  pounds,  about  3  feet  long,  and 
held  together  by  eight  H-inch  by  4-inch  bolts,  with  washers  at 
each  end;  the  bolts  being  split  at  the  end  to  rivet  them  on.  The 
first  3  sleeves  were  screwed  as  tightly  as  possible,  and  the 
remainder  moderately  tight,  in  order  to  allow  some  little  play. 
The  shore  end  of  the  pipe  was  kept  closed  with  a  short  length  of 
pipe  with  a  plug  in  it.  This  was  done  so  that  in  case  the  pipe 
got  into  the  river  it  would  not  till  with  water. 
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TlJir  wat«-r  <-inl  of  llic  ]»]K-  WHS  n  short  leiif^th  of  pipe  with  a 
Mfli'l  "itfil  rtui,  iilxHit  1  foot  lon^,  linviiig  at  its  end  an  eye  to 
H'hich  w:iH  Kiim  kU-'l  tin-  liiinliiiK  c-ud  of  the  cnble.  The  cone  was 
iiilctxlcl  to  i-iit  lliroii^h  ohsl  met  ions  which  would  otherwise  stop 
it,  'rtif  |»ij>c  ilM.lf  wiis  the  liest  (>-incb,  Allison,  upset  end,  steel 
[ii[)C',  Tht  Ihrciiils  weri.-  specials,  and  were  made  plus,  being  on 
the  culJiirs,  so  that  the  threading  did  not  weaken  (he  pipe  at  all. 


The  threads  had  an  extra  taper  and  the  ends  of  the  pijie  were 
faced,  and  were  intended  to  set  flush  with  the  end  of  the  next 
joint.  A  stout  |K)St  was  set  up  near  the  line  of  the  pipe,  and  a  line 
was  taken  around  the  pioe  alwut  20  feet  from  the  end,  and  a 
turn  taken  around  the  post,  so  as  to  snub  the  pipe  as  it  went 
into  the  water. 

The  cable  used  in  hauling  the  pipe,  made  by  Roebling's  Sons 
Co.,  was  the  best  steel  wire  cable  on  the  market,  with  abreaking 
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strength  of  izo  tons.  Part  of  the  cable  was  i  inch  hi  diameter 
for  the  lighter  pulls,  and  the  remainder  was  i }{.  for  the  heavier 
pulls. 

The  cables  were  joined  by  coiied  ends  and  shackles,  and  reeled 
up  on  the  side  of  the  river  opposite  to  where  the  pipe  was  ready 
and  a  brake  arranged  on  the  reel.  The  end  of  the  cable,  with 
plenty  of  slack  for  connecting  with  the  pipe,  was  put  on  a  barge 
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and  made  fast  by  chain  grips.  The  barge  was  then  taken  in 
tow  by  a  tng,  and  the  cable  guided  across  the  river  in  as  straight 
a  line  as  possible,  a  range  being  taken  which  took  into  account 
the  current,  etc.  When  near  the  shore,  a  second  tug  came  along- 
side the  barge  and  pushed  it  to  the  shore.  The  end  of  the  cable 
was  immediately  shackled  to  the  end  of  the  pipe  tine,  and  the 
cable  cast  loose  from  the  barge  and  thrown  overboard.  All  was 
now  ready  for  pulUng.     The  first  attempt  to  take  the  cable  across 
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failed  because  of  some  carelessness  in  the  winding  of  the  cable  on 
the  reel.  The  second  time  the  cable  was  wound,  boards  were  put 
in  lengthwise  to  the  reel  so  as  to  give  a  snug,  neat  coil,  and  also  to 
keep  the  shackles  from  fouling.  The  brake  was  discarded  and 
boards  used  as  a  hold-back  on  the  edge  of  the  drum. 

When  the  far  end  was  made  fast  to  the  pipe  line  and  ev^ery- 
thing  was  in  readiness,  a  fall  was  hitched  to  the  cable  with  chain 
grips  and  hauled  taut,  acting  as  a  stopper,  and  the  cable  was 
unreeled  to  the  next  shackle  and  unshackled  and  led  into  the 
drum  of  the  hoisting  engine  of  the  floating  derrick,  on  whose 
deck  the  work  was  being  done.  This  derrick  was  securely  tied 
up  to  the  shore  and  the  reel  strongly  secured  to  the  derrick.  A 
trench  about  8  feet  long  was  dug  about  250  feet  from  the  shore 
hne  and  parallel  with  the  water  edge,  and  two  large  pieces  of 
timber,  8  inch  by  16  inch,  put  into  it,  and  a  second  ditch  dug 
towards  the  river  and  a  short  cable  passed  with  a  round  turn 
around  the  timber,  and  the  ends  clamped  with  special  cable  grips. 
A  second  short  cable  was  hooked  on  to  the  first  and  taken  along 
the  ditch  to  the  water's  edge,  and  a  large  snatch  block  shackled 
to  it. 

When  all  was  ready  the  cable  was  passed  through  the  snatch 
block  as  a  fair  lead  to  the  drum  of  the  windlass  and  the  signal 
made,  *' ready  to  haul,"  which  was  answered  from  the  other  side, 
and  the  haul  was  then  made.  When  the  end  of  the  pipe  came 
near  the  water's  edge,  the  signal  was  made,  "stop  heaving,"  the 
plug  end  was  then  removed  and  the  next  joints  of  pipe  screwed 
on  in  succession,  and  the  plug  joint  replaced  for  another  haul. 

The  first  hauls  were  easy,  and  unless  obstructions  were  met 
with,  offered  no  difficulty.  Some  obstructions  near  the  shore  on 
the  pipe  side  gave  some  trouble,  necessitating  the  use  of  a  luff  on 
the  cable.  This  was  hitched  on  to  the  cable  with  a  chain-grip 
and  taken  to  the  bitts  and  a  rope  taken  around  the  gypsy  on  the 
windlass  and  hauled  in.  The  large  sleeves  seemed  to  be  the 
thing  which  caused  the  trouble,  and  the  first  two  or  three  had 
apparently  cut  their  way  through  timber  obstructions,  the  others 
having  followed  readily. 

The  pulls  became  heavier  and  heavier  as  the  line  entered  the 
water.  The  cable  was  then  stopi>ered,  and  the  snatch  block  taken 
from  the  end  of  the  line  on  the  dead-man.  The  line  was  short- 
ened in  until  about  200  feet  from  the  bank  of  the  river,  and  an 
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extra  heavy  22-inch  two-sheave  block  hooked  on.  A  second 
block  with  three  sheaves  (only  two  sheaves  were  used  in  hauling, 
no  heavier  pulls  being  required)  was  gripped  on  the  cable.  A 
cable  was  then  rove  on  these  large  blocks,  and  the  hauling  part 
Jeading  from  the  fixed  block  was  taken  down  to  the  windlass 
through  the  siiatch  block,  the  position  of  which  had  been 
reversed.  The  cable  was  then  hauled  in.  When  the  luff  came 
two  blocks,  the  large  block  was  hauled  back  for  the  new  pull  by 
the  gypsy. 

When  the  line  of  pipe  was  just  outside  the  hull  of  the  derrick; 
the  cable  was  stoppered,  then  slacked  from  the  shore  side  and 
taken  around  under  the  barge,  which  was  done  an  account  of  the 
construction  of  the  wharf  and  the  levee  at  this  point.  When  all 
w^as  ready  again  and  the  cable  gripped  for  hauling  the  stopper 
was  eased  off  and  the  line  of  pipe  hauled  out  of  the  river  right 
through  the  mud  of  the  bank  and  about  15  feet  from  the  water's 
edge,  apparently  in  excellent  condition.  About  15  feet  of  the 
line  was  hauled  out  of  the  New  Orleans  side  of  the  river,  and  it 
slipped  back  when  the  tension  was  removed  from  the  cable.  The 
work  was  considered  successfully  completed  at  this  point. 

The  cable  was  taken  across  and  attached  to  the  pipe  line  at  5 
p.  M.,  Saturday,  June  28th,  1902.  The  first  haul  was  made 
about  6  p.  M.,  and  the  end  of  the  line  came  out  on  the  New 
Orleans  side  at  10:15  a.  m.,  Monday,  June  30th,  making  the 
total  working  time  of  connecting  up  and  pulling  the  pipe  into 
the  water  about  32  hours.  No  work  was  done  Saturday  night 
after  the  first  pull  was  made,  but  was  resumed  Sunday  morning 
at  daylight  and  continued  straight  through  till  the  pipe  was 
brought  out  of  the  water  Monday  forenoon.  Twenty-one  hun- 
dred feet  of  cable  reached  across  the  river,  and  about  the  same 
amount  of  pipe  was  used. 

The  point  of  entering  on  the  Algiers  side  is  about  at  the  con- 
tinuation of  Newton  street.  On  the  New  Orleans  side,  the  pipe 
enters  the  river  about  100  feet  north  of  Julia  street. 

The  peculiar  shelving  formation  of  the  bottom  of  the  river  on 
the  New  Orleans  side  is  shown  by  the  profile,  reaching  out  220 
feet  from  shore.  At  this  particular  point  the  current  is  up 
stream,  the  result  of  an  eddy.  The  neutral  line  is  out  about  200 
feet.  This  profile  was  made  showing  the  bottom  of  the  river  at 
the  pipe  line  and  above  and  below  the  pipe,   gradually  diverging 
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from  tlie  dock  line  at  .4  until  at  /f  the  soundings  abox-e  and 
Ixrlow  ihe  pijK-  were*20  or  25  feet  from  the  line  of  the  pipe. 

One  of  the  conditions  of  the  permit  of  the  Port  Commissioners 
was  that  the  pipes  on  the  New  Orleans  side  should  be  placed  25 
feet  IktIow  low  water  at  the  dock  line,  and  30  feet  on  the  keel,  as 
tills  was  the  site  of  a  proposed  dock  for  ocean  steamers.  WTien 
the  work  was  finally  completed  the  pipe  was  10  feet  below  low 
water  at  the  dock  line,  and  about  15  feet  on  the  keel,  the  Board 
havinj^  consented  to  let  it  go  at  that  with  the  specific  agreement 
that  the  i^ijK.'  would  Ix;  lowered  when  the  Company  was  notified 
to  do  so.  The  low  pressure  line  was  partially  down  in  Algiers, 
th#-  ^ov<rnor  station  was  completed  and  gas  was  turned  on  in 
th«-  Al^ciers  district  early  in  November,  1902,  and  consumers 
wt'Tf  }n'\u^  taken  on  rapidly.  Alx)ut  10  days  or  2  weeks  after 
llir  ;;as  was  turned  on,  the  lingineers  of  the  Board  of  Port  Com- 
iiiissioiurs.  Messrs.  Coleman,  Malochee  and  Villere,  notified  the 
Coiii|;any  that  the  contract  was  let  for  the  construction  of  the 
n«\v  doi  k.  and  that  the  hnvering  of  the  pipe  should  be  proceeded 
with  at  our  c. 

A  lar^M-  sand  rlredge  was  secured  to  pump  the  earth  from 
\n\u:i\U  tin-  ])\]k:  and  thus  j)erniit  the  pipe  to  settle.  In  order  to 
Ut'i'p  y.is  on  all  the  time,  and  yet  have  a  flexible  -connection,  a 
s<<  t ion  of  pi jK*  alcove  the  water  was  removed,  and  the  pipe  ex- 
trndrd  lip  tr>  the  dock  level,  and  connection  was  made  with  16 
lert  of  lieavy  2  inch  boiler  hose.  This  was  accomplished  in  two 
hcMirs.  Th<-  drcflge  was  put  to  work  in  shore  and  g^dually 
worked  out  toward  the  chainiel,  the  work  being  directed  on 
i<jK;rls  of  a  diver.  This  work  was  continued  for  three  weeks, 
when  we  had  the  pijH;  all  clear  to  /),  but  it  had  only  settled  about 
.|  leet.  The  pijK.*  was  free  and  could  be  swung  by  hand  back  and 
forward,  but  it  would  not  go  down  any  further.  The  river  had 
bicii  rising  (juite  rapidly,  and  the  work  had  to  be  abandoned  for 
the  time  tintil  low  water.  The  2  inch  ho.se  has  been  doing  ser- 
vi<e  all  the  time,  and  for  more  than  two  months  past  has  been 
entirely  sufiinerged  in  the  flocxl  which  has  been  rushing  past. 

'i'he  fractional  profile  was  made  from  report  of  diver  Schnell, 
and  soiniding  taken  by  C.  W.  Wood,  C.  E.,  the  latter  part  of 
January,  lyo^.  The  diver  reported  the  pipe  covered  with  soft 
mud  from  the  })oiiit  .-/  to  about  the  location  B,  but  the  trench 
excavated  by  the  dredge  still  remained  to  a  great  extent  and  was 
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readily  followed.  From  B  io  C  the  pipe  was  exposed,  and  in 
fact  was  from  i  to  3  feet  clear  of  the  bottom.  The  distances  are 
only  approximate,  and  are  based  on  soundings  and  general  con- 
ditions. The  diver  reported  that  at  some  point  betw^een  Cand  D 
he  found  a  decided  ditch  with  a  rise  of  8  or  10  feet,  the  face  of 
which  is  very  steep,  and  he  is  under  the  impression  that  this 
indicates  some  wreck  or  other  obstruction.  These  irregularities 
between  C  and  D  would  seem  to  indicate  some  obstructions,  but 
when  the  stage  of  the  river  is  considered  and  the  fact  that,  at 
about  the  places  mentioned  the  current  and  eddy  meet,  it  would 
be  diflScult  to  state  just  what  conditions  these  varying  cross  cur- 
rents might  produce. 

When  the  pipe  was  being  pulled  across  the  river,  and  the  end 
was  in  the  neighborhood  of  D,  it  looked  for  a  while  like  it  would 
have  to  remain  there,  for  the  full  power  of  the  engine  with  three- 
fold block  and  tackle  was  stalled. 

The  cable  smoked  alarmingly  and  showed  signs  of  sparks  on 
the  winding  drum.  A  luff  was  used  on  the  cable  and  the  obstruc- 
tion was  pulled  through.  When  the  end  of  the  pipe  was  brought 
on  to  shore  pieces  of  timber  were  found  wedged  in  between  the 
bolts,  and  the  sleeve  and  some  of  the  short  ends  of  the  bolts  were 
bent  over  as  though  they  had  been  struck  several  blows  with  a 
sledge. 

When  the  dredge  boat  weighed  her  stern  anchor,  which  was 
buried  in  the  neighborhood  of  D,  an  old  hog  chain  was  pulled  up 
evidently  from  an  old  wreck.  I  think,  therefore,  that  the  con- 
clusion is  perfectly  warranted  that  the  pipe  is  resting  on  an  old 
wreck  somewhere  in  that  locality. 

I  should  state,  by  way  of  explanation,  that  the  pipe  shown  on 
the  profiles  is  only  approximate.  The  pipe  at  A  and  B  is  exact, 
and  the  soundings  for  the  pipe  were  made  at  the  time  the  other 
soundings  were  taken.  The  elevations  of  the  pipe  at  C  and  E  were 
taken  just  after  the  completion  of  the  laying  of  the  pipe,  and  I 
have  reason  to  believe  that  at  the  points  C,  D  and  E  the  pipe  is 
now  touching  the  bottom. 

The  service  in  Algiers  is  now  entirely  satisfactory.  We  have 
in  use  a  combination  regulator  and  governor.  The  accompany- 
ing cards  show  the  pressure  at  the  works,  and  on  the  high  pres- 
sure side  of  the  Algiers  governor,  and  on  the  low  pressure  side  of 
the  governor.     Wet  meters  cannot  be  used  because  the  gas  is  so 
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•dry  after  being  compressed,  that  it  literally  drinks  the  water 
from  a  wet  meter  in  a  few  days. 

We  have  had  no  trouble  from  water  in  the  river  main  since 
pressure  was  put  on.  When  the  main  was  first  laid  and  both 
-ends  were  open  it  ser\'ed  as  an  excellent  speaking  tube,  and  con- 
versation was  held  through  it. 

Mr.  Miller,  at  the  close  of  the  paper,  said  he  took  it  for  granted 
-everyone  knew  that  the  laying  of  this  main  was  the  scheme  of 
and  done  under  the  general  direction  of  Mr.  Shelton. 

DISCUSSION. 

The  President — W^e  have  heard  a  very  interesting  paper  de- 
tailing a  unique  experience  in  providing  for  the  distribution  of 
gas.  I  should  like  to  have  it  properly  discussed  and  the  new 
points  taken  up  in  connection  with  the  difficulties  mentioned  by 
the  writer.     Mr.  Shelton,  you  are  familiar  with  this  work. 

Mr.  SHEI.TON — Two  or  three  points,  I  think,  might  be  added 
to  the  paper  to  make  the  record  complete  for  those  who  may 
want  to  refer  to  it  later.  The  cost  of  work,  for  instance,  is 
always  a  matter  of  interest,  and  this  pipe  in  question  I  can  say, 
in  round  numbers,  cost  $10,000  to  put  under  the  river.  It  is 
2,000  feet  or  over  in  length,  and  it  cost  somewhere  around  $5  a 
foot,  laid.  The  pipe  was  put  across  the  river  to  avoid  building  a 
separate  works  in  Algiers,  which  has  a  population  of  15,000  or 
20,000.  They  were  ripe  for  gas,  and  a  suitable  plant  (outside  of 
distributing  pipes  and  meter  service)  would  cost  about $25,000 or 
$30,000  for  the  present  and  some  future  years.  This  6-inch 
wrought  iron  pipe  to  conduct  gas  at  high  pressure  was  with  the 
idea  that  at  high  pressure  it  would  be  able  to  furnish  as  much  as 
a  million  feet  of  gas  across  the  river.  A  6-inch  main  at  high 
pressure  is  by  no  means  necessary  to  conduct  the  gas  which  will 
be  used  there  for  some  time;  but  for  stability,  something 
tangible  to  handle,  it  was  thought  better  to  use  a  6-inch  pij>e 
than  to  come  down  to  a  5,  4  or  3-inch.  I  want  to  call  special 
attention  to  the  charts  Mr.  Miller  inserted  in  his  paper  showing 
the  steady  pressure  condition  that  we  find.  The  pumping  plant 
at  the  works  accumulates  and  maintains  15,  20  or  30  pounds dur- 
the  24  hours,  according  to  the  conditions,  on  the  high  pressure 
pipe  system.  Sometimes  the  pressure  may  be  15  pounds,  or  it  may 
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be  30 — it  more  or  less  follows  that  range  of  irregular  pressure 
through  the  high  pressure  mains — but  no  matter  what  the  pres- 
sure may  be  or  the  fluctuation  of  intensity  on  the  high  side,  the 
governor  does  practically  and  substantially  perfect  work,  and  the 
pressure  stands  at  30-tenths  on  the  far  side  of  the  river  night  and 
day.  A  question  of  particular  interest  in  going  under  such  depth 
of  water  was  that,  with  a  low  pressure  pipe,  it  would  be  extreme- 
ly difficult  to  take  care  of  condensation,  but  high  pressure  would 
operate  with  less  difficulty  in  deep  water,  because  the  tendency  of 
high  pressure  gas,  in  the  first  place,  is  not  to  drop  any  liquor 
(that  having  been  squeezed  out  in  the  works),  due  to  the  com- 
pression and  to  the  fact  that  in  any  release  of  gas  at  high  pres- 
sure the  tendency  is  to  absorb  and  pick  up — the  reverse  of  the 
effect  of  compression;  and  we  felt  that  the  high  pressure  pipe 
being  some  distance  from  the  works  and  would  operate,  as  a  mat- 
ter of  fact,  entirely  dry,  as  far  as  any  condensation  from  the  gas 
is  concerned,  and  in  the  several  months  in  which  the  pipe  has  now 
been  working  I  think  such  has  been  the  result.  Am  I  right,  Mr. 
Miller,  in  saying  that  not  a  drop  of  liquor  or  moisture  has  been 
observed  in  the  pipe,  and  that  the  high  pressure  seems  to  elimin- 
ate the  question  of  drip  in  the  pipe  under  the  river? 

Mr.  T.  D.  Mii,i.er— That  is  right. 

The  President — We  would  like  to  hear  from  Mr.  Norris. 

Mr.  Norris — I  would  like  to  ask  whether,  in  the  case  of  the 
pipe  across  the  river  as  finally  settled,  there  is  now  any  tension 
on  the  pipe  at  the  shore  ends?  In  other  words,  as  the  pipe  now 
lies,  has  it  settled  to  a  bearing  on  the  bottom,  or  does  the  current 
tend  to  pull  it  away  from  the  banks?  I  would  also  like  to  ask 
about  how  much  did  the  pipe  bend  down  stream  before  (doming  to 
a  final  bearing — 1.  ^.,'how  far  did  the  current  carry  the  middle 
of  the  pipe  down  stream  from  a  straight  line  between  the  two 
points  of  entry?  I  cannot  say  anything  of  value  in  the  way  of  a 
discussion  of  this  paper,  but  I  would  like  to  express  my  appreci- 
ation of  the  courage  of  the  New  Orleans  management  in  under- 
taking this  job,  and  the  engineering  skill  with  which  they  have 
solved  a  most  unusual  problem  under  very  unusual  conditions. 
I  would  like  to  ask  Mr.  Shelton  how  they  plan  to  get  rid  of  any 
accumulation  of  water  in  the  bottom  of  this  river  pipe  if,  event- 
ually, there  should  be  any  accumulation?  I  appreciate  that  the 
gas  entering  the  pipe  is  unusually  dry,  but  there  might  be  condi- 
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tioiis  under  which  this  pipe  would  get  trapped  by  water,  and  I 
am  sure  this  is  a  possibility  which  he  has  some  plan  for  handling 
if  the  need  for  it  should  arise.  I  suppose  any  accumulation  of 
water  could  perhaps  be  blown  out  by  pressure,  the  town  being  in 
the  meantime  cut  off  and  run  from  the  expansion  of  the  gas  in 
the  mains  while  the  river  pipe  is  being  blown  out. 

Mr.  Shklton — This  is  Mr.   Miller*s  paper.     I  think  he  can 
better  answer  these  questions  than  I  can. 

Mr.  Goodnow^ — All  people  who  attempt  high  pressure,  and 
especially  in  our  western  country  and  around  Chicago,  feel  a 
great  deal  of  interest  in  this  matter  of  submerged  high  pressure 
pipe,  from  the  very  fact  that  at  New  Orleans  it  must  be  about  as 
difficult  a  thing  that  could  be  brought  into  use  by  any  company ; 
and,  therefore,  if  this  is  successful  we  would  feel  perfectly  safe 
in  attempting  such  installations  under  smaller  streams.  For  m>  - 
self  I  never  had  that  obstacle  to  contend  with  to  any  great 
extent,  and  so  cannot  speak  of  any  difficulties  that  might  be  en- 
countered. I  know  several  small  streams  that  it  will  be  necessary 
to  cross,  in  our  district,  but  they  will  be  mere  brooks  compared 
to  the  Mississippi  river,  so  I  think  we  can  all  feel  at  ease  in  the 
matter;  that  we  can  accomplish  this  without  any  difficulty  what- 
ever. I  have  not  heard  from  Mr.  Miller  as  to  whether  there  was 
any  question  of  electrolytic  action  on  the  pipe  at  New  Orleans. 
I  should  think  that  the  ground  near  the  river  would  form  an 
excellent  circuit,  if  the  trolley  currents  or  the  wires  of  the  trolley 
lines  were  in  such  position  as  to  come  in  contact  with  his  pipe 
line,  and  whether  any  method  of  installation  has  been  adopted  to 
cut  this  out.  We  found  in  our  work  corrosion  of  pipe  by  the' 
current  from  the  trolley  lines,  and  we  spent  a  great  deal  of  effort, 
some  money,  and  a  good  deal  of  worry  in  trying  to  find  out  just 
how  to  prevent  this  trouble.  I  think  it  is  a  question  that  will  be 
the  more  serious  Ixicause  of  the  conductivity  of  a  high  pressure 
pipe,  unless  some  means  of  insulation  can  be  used  to  cut  up  and 
prevent  the  accumulation  of  the  trolley  current  in  returning  to 
the  iK)wer  station.  The  method  that  seems  to  be  most  effectual 
is  by  cutting  up  the  current  by  such  insulating  at  different  points 
as  is  found  desirable  from  the  volume  and  strength  of  the  current 
running  on  the  pipe.  There  are  two  methods  by  which  this  can 
be  accomplished.  The  trolley  i)eople  will  tell  you  to  bond  your 
pipe  to  the  rail  somewhere   near  the  power  station,   which  will 
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make  the  connection  between  the  wire  or  the  return  into  the  sta- 
tion, and  thus  prevent  action.  This  is  very  true  at  that  point, 
but  at  other  points  a  sleeve,  or  valve  or  joint  will  be  affected  by 
this  action  all  along,  and  instead  of  localizing  the  action  at  or 
near  the  power  station  or  sub-station  it  will  undoubtedly  extend 
the  flow,  maybe  throughout  the  whole  line.  We  have  reached 
the  conclusion  that  we  would  rather  localize  the  points  of  danger 
than  to  bond  to  the  rails  the  return  in  that  way.  We  have  been 
at  some  trouble,  and  consulted  several  electrical  experts  in 
Chicago  and  Boston,  and  have  worked  under  their  advice.  In 
doing  this  we  adopted  the  second  method  instead  of  bonding  to 
the  rails  at  any  point,  and  that  is  why  I  would  like  to  inquire  of 
Mr.  Miller  if  he  adopted  any  arrangement  of  that  kind  for  the 
river  line  or  for  his  entire  high  pressure  system.  The  question 
of  dry  gas  within  short  distance  from  compressors  is  confirmed, 
I  think,  by  all  people  who  have  operated  high  pressure  lines.  I 
contributed  a  wrinkle  for  Editor  Stein wedell's  department,  show- 
ing the  diagram  of  a  drip  located  about  500  feet  from  the  com- 
pressors. We  never  found  any  water  to  mention  beyond  this 
point.  Before  we  put  this  in  it  travelled  a  little  farther  and  we 
were  unable  to  get  it  out,  but  about  November  or  October  we 
adopted  the  drip,  and  were  then  able  to  eliminate  it  and  found 
nothing  beyond  this  point.  We  were  not  troubled  with  any 
water  or  frost  in  service  pipes,  although  we  had  200  lamp  posts 
on  this  line.  The  question  of  the  cost  of  this  line  compared  with 
the  cost  of  a  low  pressure  line  for  conveying  gas  across  the 
Mississippi  would  be  a  small  fraction,  provided  you  wished  to 
convey  a  million  feet  across  the  river.  It  .would  undoubtedly 
take  a  16-inch  pipe,  and  several  times  the  cost.  As  to  the  ques^ 
tion  of  the  amount  this  will  convey,  I  think  Mr.  Shel ton's  esti- 
mate of  one  million  feet  is  very  low.  I  know  of  a  plant  near 
Chicago  with  a  6-inch  line  6  miles  long,  conveying  1,200,000  feet 
in  24  hours  with  an  initial  pressure  of  30  pounds,  and  losing  8 
pounds  pressure  in  that  distance. 

The  President — We  would  like  to  hear  from  Mr.  Rice. 

Mr.  Rice — I  am  greatly  interested  in  this  paper  because  it 
accomplishes  on  so  magnificent  scale  what  I  had  attempted  on  a 
very  small  scale,  at  Norfolk,  Va.  Across  the  river  from  Norfolk 
is  a  small  town  of  about  5,000  people.  We  decided  to  attempt  to 
supply  it  by  laying  a  high  pressure  line  under  the  river.      On 
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account  of  certain  local  conditions  we  finally  settled  on  lead  pipe, 
if  the  same  could  be  accomplished.  We  laid  a  lead  pipe,  between 
600  and  700  feet  long,  with  a  capacity  which  figures  out  about 
8,000  feet  per  hour,  and  it  does  better  than  that.  That  pipe  has 
been  in  use  a  year  and  is  giving  perfect  satisfaction.  The  pipe 
was  pulled  across  the  river  in  half  an  hour.  It  was  put 
together  on  a  large  barge  in  1 2  hours'  time  by  one  plumber.  The 
joints  are  stronger  than  the  pipe  itself.  The  pipe  w^as  simply 
laid  around  on  the  barge  so  as  to  have  no  kinks.  The  barge  was 
pulled  across  the  river.  As  I  said,  it  was  laid  in  about  half  an 
hour's  time,  coupled  up  at  both  ends  and  completed.  At  present 
we  are  putting  about  2,500  feet  an  hour  through  it.  The  pres- 
sure is  scarcely  noticeable;  I  should  say  2^  pounds.  It  goes  into 
a  small  holder  on  the  other  side  of  the  river,  which  gives  us  a 
reserve  in  case  of  accident;  but  we  have  not  had  any  accident. 
The  pipe  cost  us  33.8  cents  a  foot,  and  the  cost  of  laying  it,  was, 
as  you  see,  purely  nominal.  The  pressure  of  the  pipe  is  given 
by  the  manufacturer  as  600  pounds,  and  as  we  have  a  working 
pressure  of  3  pounds,  we  have  a  pretty  good  margin  of  safety. 
On  the  question  of  drip  we  have  not  found  any  difficulty  yet. 
The  gas  is  perfectly  dry  and  never  accumulates  any  moisture.  It 
seems  to  easily  solve  the  question  of  supplying  a  very  small  town 
across  a  stream  of  water.  I  think  the  river  is  33  feet  at  its  deep- 
est point.  The  current  is  very  swift,  probably  running  there  7 
or  8  miles  an  hour. 

Mr.  Miller — When  the  pipe  was  first  laid,  at  the  point  where 
you  notice  on  the  profile,  between  2,100  and  2,200  feet  is  the 
mattress  work.  When  the  pipe  was  finally  let  into  the  ground 
and  settled  there  was  a  bend  in  it  of  about  35°.  Right  there  was 
a  joint  and  the  strain  on  that  joint  was  too  great  for  it.  It  broke 
the  cast  steel  sleeve  and  pulled  the  coupling  in  two.  The  leak 
had  been  going  on  up  to  the  time  the  pressure  was  put  on. 
When  pressure  was  put  on  it  showed  gas  coming  out,  but  it  did 
not  show  initil  we  had  blown  the  water  out  of  the  pipe.  Pro- 
bably 40  or  50  feet  of  pipe  was  filled  with  water.  We  put  an  air 
compressor  on  the  New  Orleans  side  and  ran  up  the  pressure  to 
about  60  pounds,  then  opened  the  valve  on  the  Algiers  side  and 
let  her  go.  Considerable  alluvium  went  out  with  the  water. 
Since  that  time  we  have  had  no  water  at  all.  To  repair,  the 
pipe  was  cut  in  shore,  a  derrick  raised  it  out  of  the  water,   the 
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broken  coupling  was  taken  off  and  a  new  one  put  on.  The 
others  were  found  perfectly  intact.  The  pipe  was  then  heated 
inshore  from  this  sleeve  until  it  bent  enough  to  give  just  the 
angle  we  wanted,  and  then  lowered  it  back  into  the  water.  We 
have  had  no  trouble  since.  We  did  provide  a  large  tank  on  the 
Algiers  side,  so  that  in  the  case  of  any  accumulation  of  condens- 
ation or  water  in  the  pipe  that  would  be  sufficient  to  resist  the 
flow  of  gas,  the  pressure  could  be  run  up  and  the  water  blown 
out  into  the  tank.  Then  it  could  be  drawn  from  the  tank  by 
simply  opening  the  drain  pipe  and  letting  the  pressure  force  it 
out.  There  is  a  tank  of  similar  character  on  the  New  Orleans 
side.  The  pipe  enters  the  tank  at  one  end  and  leads  out  at  the 
other  so  that  any  condensation  coming  in  there  it  will  dropdown 
in  it.  There  has  been  little  gotten  out  of  this  tank.  Regarding 
electrolysis,  I  have  not  had  any  evidence  of  it  on  any  of  the  pipes 
in  New  Orleans.  I  have  never  made  an  electrical  examination 
and  I  doubt  very  much  if  we  have  very  much  on  our  pipes. 
The  ground  is  so  constantly  saturated  with  moisture,  I  believe, 
from  the  character  of  the  soil  and  the  amount  of  moisture  that  it 
carries,  that  it  is  a  pretty  good  conductor  itself.  .Besides,  the 
power  stations  of  the  the  street  car  lines  are  pretty  well  distrib- 
uted over  the  city,  so  there  is  no  great  concentration  of  current 
coming  to  any  one  section  of  the  town.  As  far  as  electrolysis  in 
the  river  goes,  I  cannot  see  how  there  could  be  any,  as  there  are 
no  electrical  lines  connecting  the  two  cities.  I  think  the  tele- 
phone company  has  a  cable  across  the  river,  and  besides  that  the 
pipe  line  is  the  only  connection  between  the  two  towns;  no 
bridges  or  anything  of  that  sort  of  course.  I  cannot  say,  and 
nobody  else  can  say,  just  how  much  that  pipe  swings  down 
stream.  It  was  pulled  across  at  a  fearful  tension,  but  of  course 
there  was  something  of  a  tendency  to  swing  from  a  vertical  plane 
at  the  time  because  of  the  current.  There  are  places  which  we 
know  are  5  or  6  feet  above  the  ground,  and  I  have  no  doubt  the 
mermaids  hang  their  clothes  out  to  dry  on  that  pipe  every 
•day.  The  tension  on  that  pipe  would  be  practically  nothing. 
There  is  a  certain  bending  moment  in  some  portions  of  it  in  the 
bottom  of  the  river.  I  think  the  tendency  would  be  to  gradu- 
ally fill  up  under  the  body  of  that  pipe,  and  finally  probably  the 
pipe  will  be  entirely  covered.  During  this  high  water  the  up 
stream  current  in  this  eddy,   which  extends  five  or  six  blocks 


36 

down  the  river  where  the  ferry  landing  is,  is  very  erratic.  The 
ferry  boat  in  going  across  and  coming  back  will  encounter  an  en- 
tirely different  condition  from  that  which  it  found  on  the  prior 
trip.  On  our  high  pressure  lines  at  different  points  we  have  put 
in,  in  a  district  where  there  is  a  large  quantity  of  gas  going,  a 
drip  pot  or  drip  tanks.  We  thought  we  were  going  to  get  a  good 
deal  of  business  there,  but  we  didn't.  Very  little  condensation 
will  accumulate.  In  the  combination  governor  and  regulator 
spoken  of,  the  regulator  brings  the  pressure  from  30  or  40  pounds, 
or  whatever  the  pressure  is,  to  about  8  or  10  ounces.  Then  the 
governor  brings  it  from  that  down  to  }  J  to  J  J  on  the  other  side. 
All  of  our  stations  are  provided  with  blow-off  tanks  so  that  when 
the  gas  pressure  gets  hig'i,  or  beyond  a  safe  limit,  the  gas  will 
blow  off  instead  of  bursting  the  leather  diaphragms. 

The  President — Gentlemen,  I  think  we  have  had  a  very 
nice  discussion  upon  the  experience  of  Mr.  Miller  in  NewOrleans» 
and  a  vote  of  thanks  would  be  in  order. 

On  motion  of  the  Secretary,  a  vote  of  thanks  was  tendered  to 
Mr.  Miller. 

The  President — The  next  paper  on  the  programme  is  that 
on  "Low  Candle  Power  Gas,"  by  Capt.  Wm.  Henry  White,  of 
New  York. 

Capt.  White — Mr.  President  and  Gentlemen  of  the  Associa- 
tion ;  It  is  quite  an  unusual  situation  that  obliges  me  to  offer  an 
apology,  for  I  believe  I  have  performed  my  duties  as  a  member 
of  many  Associations.  As  most  of  you  are  aware,  after  a  serious 
illness  I  was  sent  abroad.  I  have  been  back  in  our  country 
scarcely  a  month.  Fully  half  of  that  time  has  been  devoted  to 
professional  work  in  the  service  of  one  of  the  larger  gas  compan- 
ies. I  also  found  that  my  office  building  had  passed  into  the 
hands  of  new  owners,  who  are  going  to  tear  it  down  and  replace 
it  with  another  "skyscraper;"  therefore,  the  search  for  offices 
was  forced  upon  me  which  proved  to  be  a  time  consuming  and 
exasperating  job.  Feeling  that  the  time  had  passed  when  one 
could  come  to  these  meetings  with  the  crude  material  of  a  paj^er 
stowed  away  in  his  head,  and  over  night  put  it  into  shape  for  pre- 
sentation, and  the  further  fact  that  the  doings  of  our  Association 
are  now  carefully  .scanned  in  Kuropeaswell  as  this  country,  com- 
bined to  make  me  feel  that  it  would  not  be  either  fair  to  the  As- 
sociation or  just  to  myself  to  apjK^ar  here  with  any  such  sort  of 
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line  of  thought.  Therefore  I  have  to  apologize  for  the  fact  that 
I  have  no  paper  to  offer,  and  I  ask  you  courteously  that  I  may 
continue  this  subject  until  our  next  meeting,  when  I  certainly  will 
be  prepared.  I  have  found  in  the  time  that  I  did  have  to  con- 
sider the  subject  of  my  proposed  paper  that,  while  for  years  I 
had  been  on  record,  in  discussion,  as  an  opponent  of  extreme 
high  illuminating  powers,  that  the  subject  has  been  taken  up  in 
Europe,  was  being  very  actively  discussed  there  by  the  ablest 
minds  in  our  profession,  as  well  as  here  among  ourselves,  and  I 
felt  that  I  conld  not  afford  to  w^i^^  ^  paper  that  I  did  not  thinly 
would  stand  a  fair  chance  of  being  at  least  approximately  eqqal 
to  those  that  have  from  time  to  ^ime  been  contributed  to  thi$ 
Association.  Under  the  circumstances  I  knew  I  would  rathe^ 
make  before  you  an  aj)olQgy  fortified  by  an  explanatioq  than  to 
present  a  paper  which  could  be  justly  criticised  as  incompetent 
^nd  unworthy  of  the  occasion.  I,  therefore,  feel  that  I  am  doing 
you  the  best  justice  in  this  mattei:  by  simply  making  an  apology 
and  asking  your  copsideratioh.  I  tru^t  I  msiy  h^ve  the  privilege 
pf  holding  the  subject  my  own  until  next  year. 

The  Pjresidet^t — We  $ill  regret  the  lack  of  t^e  Captain's 
paper,  which  untoward  happening  is  due  to  the  misfortune  of  ill 
health.     We  will  hold  him  to  his  promise. 

The  President  introduced  Mr.  John  Somerville,  of  Indianapo- 
lis, who  read  the  followjqg  paper  on  the 

MAXIMUM  ECONOMICAL  YIELD  OF  GAS  Pl^R  POUND 

OF  COAL  CARBONIZED. 

Your  committee  have  done  me  the  honor  to  ask  me  to  start 
the  discussion  on  what  is  the  '  *  Maximum  Economical  Yield  Per 
Pound  of  Coal  Carbonized."  There  cap  be  no  question  that 
there  is  a  maximum  useful  yield;  a  point  where  the  cost  of  pro- 
ducing the  gas  is  more  than  the  value  of  the  gas  produced-  I 
doubt  if  it  is  possible,  owing  to  varying  conditions,  to  say  where 
that  point  is;  some  coals  requiring  for  their  proper  distillation  a 
higher  or  lower  temperature  than  others. 

Then  there  is  the  question  of  candle  power,  the  standard  of 
which  varies  in  different  localities.  The  variations,  therefore, 
will  not  permit  us  to  lay  down  any  hard  and  fast  line  as  to  the 
proper  degree  of  heat  that  will  produce  the  best  results,  so  that 
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to  some  extent  the  question  is  one  of  locality.  Yet,  although 
these  varying  conditions  exist,  the  question  still  presents  itself,. 
*'How  far  is  it  profitable  to  force  the  distillation  of  the  coal  we 
are  using?"  Speaking  from  personal  experience  extending  over 
a  number  of  years,  I  have  found  it  profitable  to  limit  my  j'ield 
from  the  coal  I  use  (so-called  "second  pool"  Youghiogheny)  to 
4.70  and  4.75  cubic  feet  per  pound.  This  yield  will  give  about 
17  candles,  varying  somewhat  with  the  state  of  the  outside  tem- 
perature, and  requiring  from  5  to  7  per  cent,  of  cannel  to  bring 
the  candle  power  to  the  required  standard  of  18.  Desiring,  as 
all  of  us  do,  to  increase  the  yield,  and  thereby  to  efiFect  a  saving 
in  the  coal,  I  have  at  different  times  increased  the  heats  until  the 
make  rose  from  4  75  to  5  feet  per  pound.  Taking  the  cost  of  the 
coal  at  $3  per  ton,  this  extra  500  feet  gained  effected  an  appar- 
ent saving  of  15  cents  p>er  ton  of  coal  carbonized,  and  on  the 
year's  supply  of  say  23,000  tons,  amounted  to  the  respectable 
sum  of  $3,450.  If  this  increase  of  yield  could  be  shown  to  be 
clear  gain  then  you  will  agree  with  me  that  such  a  saving  is  a 
consummation  devoutly  to  be  wished.  But  I  have  found  from 
repeated  experiments  in  this  direction  that  the  extra  500  feet  was 
not  a  clear  gain  by  any  means;  and  in  fact  it  seemed  doubtful  if 
there  was  any  gain  whatever.  It  will  be  understood,  as  I  have 
alreadv  intimated,  that  the  saving  is  not  in  the  increased  yield  of 
gas,  but  in  the  less  amount  of  coal  required  to  make  the  gas, 
which,  in  this  case,  is  100  pounds,  and  at  $3  per  ton,  equals  15 
cents.  We  will  now  inquire  if  this  15  cents  per  ton  is  really 
saved,  or  not.  As  an  offset  against  it  we  have:  First,  a  less 
amount  of  coke  produced,  equal  to  the  weight  of  500  feet  of  gas, 
say  17  pounds.  The  coke  being  worth  $3  per  ton,  this  17  pounds 
is  worth  2^  cents.  Second,  I  found  that  the  extra  fuel  required 
for  a  yield  of  5  feet  per  pound  amounted  to  i  bushel  of  coke  per 
ton  of  coal  carbonized,  or  about  10  per  cent.,  which  amounts  to 
6  cents.  Third,  some  time  ago,  in  making  a  new  contract  for  our 
tar,  a  buyer  asked  me  if  I  carried  high  heats?  I  replied  that  I 
aimed  to  take  out  of  the  coal  all  of  what  I  termed  commercial  gas; 
that  my  yield  was  about  13  gallons  per  ton.  In  that  case,  he 
said,  I  can  afford  to  give  you  half  a  cent  more  per  gallon  than 
from  the  tar  made  from  high  heats,  and  he  did  so.  I  found 
when  getting  5  feet  to  the  pound,  that  the  tar  deteriorated  both 
in  quantity  and  quality,  dropping  from   13  gallons  to   ii'o.     I 
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am,  therefore,  I  think  justified  in  deducting  from  its  value  this 
half  cent,  which  is  equal  to  6}4  cents,  and  for  the  less  quantity 
produced,  i  J4  gallons,  which  at  4  cents  per  gallon,  equals  6  cents. 
I  found  no  difference  in  the  quantity  or  quality  of  the  ammonia- 
cal  liquor;  but  the  candle  power  dropped  from  17  to  16^ 
candles. 

There  is  the  weight  here  oi  lyi  gallons  of  tar  amounting  to  15 
pounds,  which  I  find  some  difficulty  in  accounting  for,  as  the  tar 
is  supposed  to  be  made  in  the  hydraulic  main.  We  must  assume, 
I  think,  that  with  moderate  heats  certain  heavy  hydrocarbons 
find  their  way  into  the  hydraulic  main  unimpaired;  but  with 
high  heats  these  hydrocarbons  are  converted  into  free  carbon, 
part  of  which  adheres  to  the  sides  of  the  standpipes  and  the  re- 
mainder is  deposited  in  the  hydraulic  main.  To  sum  up,  then, 
we  have  as  against  the  saving  of  15  cents  per  ton  of  coal  car* 
bonized. 

Less  coke  made 2}4  cents 

Increase  in  fuel 6         *  * 

Less  value  of  tar 6  J^     '  * 

Less  quantity  of  tar 6 
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2 1     cents. 

With  modem  regenerative  furnaces  the  percentage  of  fuel  will 
be,  say  2  cents  less  than  the  figure  I  give,  and  there  will  be  a 
saving  in  labor  when  making  5  feet  to  the  pound,  as  there  will  be 
less  coal  to  be  handled  aad  fewer  retorts  in  use.  Perhaps  this 
point  will  be  more  clearly  shown  if  we  should  produce  the  cost 
sheet  of  the  manufacturer  of  1,000,000  cubic  feet  as  follows: 

Cost  of  carbonizing  105.26  tons  of  coal,  making  9,500  cubic 
feet  per  ton:  Coal  costing  $3  per  ton;  coke  made,  1,240  pounds 
per  ton,  costing  $3  per  ton;  30  per  cent,  of  coke  used  under  the 
retorts;  13  gallons  of  tar  per  ton,  at  4  cents: 

Coal — 105.26  tons    $315.78     31.6  cents  per  1,000  cubic  feet 

Labor     120.00     12.0 

Fuel — 19.6  tons..    .     58.80      5.9 
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$494.58  49.5 

Deduct  residuals  .  .  .    191.82     19.2 


$302.76     30.3 
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Residuals, 

Coke — 45.7  tons  at  $3 $137. 10 

Tar — 1,368  gallons  at  4  cents 54-72 


$191.82 


Cost  of  carbonizing  100  tons  of  coal,  making  10,000  cubic  feet 
per  ton:  Coal,  costing  $3  per  ton,  coke  made  1,223  pounds  per 
ton,  costing  $3  per  ton;  40  per  cent,  of  the  coke  used  under  the 
retorts;  11^  gallons  of  tar  made  per  ton,  at  3^  cents: 

Coal — 100  tons $300.00    30.0  cents  per  1,000  cubic  feet 

Labor 1 14.00     1 1 .4 

Fuel — 24.46  tons  7338       7.3 
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$487.38    48.7 
Deduct  residuals  .        150.32     15.0 


t  < 

<  1 

<< 

»( 

(( 

1  ( 

f( 

(1 

( ( 

<l 

(< 

( ( 

( ( 

( < 

(< 

»( 

t  ( 
I  ( 


li  <<  l(  it  (( 


$337.06   33.7 

Residuals. 

Coke — 36.69  tons  at  $3 $1 10.07 

Tar — 1,150  gallons  at  3>^  cents  ...     40.25 

$150.32 

The  result  appears  to  be  about  the  same  as  my  former  figures, 
and,  if  they  are  correct,  would  indicate  that  the  maximum  eco- 
nomical yield  does  not  lie  in  the  direction  of  high  heats.  There 
are  certain  disagreeable  and  expensive  incidents  invariably 
accompanied  with  the  running  of  high  heats.  As  I  have  already 
intimated,  1 5  pounds  of  tar  per  ton  of  coal  carbonized  are  con- 
verted into  free  carbon.  The  carbon  eventually  chokes  up  the 
standpipes,  and  these  stoppages  generally  occur  when  the  make 
of  gas  is  greatest,  thereby  causing  a  loss  of  gas,  heat  and  time. 
The  wear  and  tear  of  the  benches  is  increased.  The  radiation  of 
heat  from  the  setting  is  also  increased.  In  this  connection  I  de- 
sire to  call  your  attention  to  the  valuable  paper,  read  before  the 
International  Gas  Congress,  in  Paris,  by  M.  Euchene,  on  the 
*' Thermic  Reactions  in  the  Distillation  of  Coal."  Primarily, 
high  heats  are  the  cause  of  naphthalene  stoppages  in  the  works 
and  street  mains.  I  am  aware  that  with  moderate  heats  naph- 
thalene can  also  be  produced  in  mischievous  quantities,  but  this 
is  always  caused  by  the  subsequent  maltreatment  of  the  gas.     In 
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increasing  the  yield  from  4.75  to  5  feet  per  pound,  the  illumin- 
ating power  is  reduced  about  i  candle,  thereby  necessitating  the 
use  of  an  extra  amount  of  cannel  or  other  enricher  to  bring  the 
gas  to  the  required  candle  power,  the  expense  of  which  has  to  be 
charged  to  the  extra  gas  made.  In  conclusion,  it  is  well  to  re- 
member that  there  is  a  maximum  economical  limit  to  the  speed 
of  a  dynamo,  railroad  train  and  steamship,  so  there  is  also  to  the 
yield  of  gas  from  a  ton  of  coal.  I  mention  the  truisms  because  I 
find  it  has  become  the  fashion  to  speak  of  a  ton  of  coal  of  2,000 
pounds  yielding  10,000  cubic  feet  of  gas,  without  any  qualifica- 
tions. Even  some  gas  managers  indulge  in  this  exuberant  sort 
of  talk,  thereby  conveying  a  very  erroneous  impression  of  the 
<x>st  of  making  gas  to  the  minds  of  the  municipalities  and  others 
with  whom  we  have  dealings. 

DISCUSSION. 

The  President — Gentlemen,  Mr.  Somerville's  paper  is  a  very 
interesting  one,  and  I  doubt  not  it  will  open  up  a  good  discus- 
sion. We  wpuld  be  pleased  to  hear  from  some  of  the  members 
on  the  subject,  especially  from  Mr.  John  Mcllhenny. 

Mr.  McIlhenny — I  have  listened  with  great  interest  to  Mr. 
Somerville'a  paper.  I  have  knowledge  of  quite  a  large  company 
that  experimented  for  two  years,  the  first  year  with  high  heats 
and  the  second  with  low  ones.  The  first  year  it  produced  5  feet 
and  over  per  pound,  from  Penn,  Westmoreland  and  West  Virginia 
coals.  The  next  year  like  coals  were  used,  but  the  production 
was  only  from  4.70  to  4.75  per  pound.  Without  going  into  the 
particulars  of  the  case,  the  result  was  greatly  to  the  advantage  of 
the  low  heats.  There  was  greater  comfort  in  the  retort  house, 
less  work  in  keeping  up  the  heats  in  the  second  year;  the  ma- 
terial lasted  longer — that  is  the  retorts  and  brickwork  showed 
less  wear  and  tear.  The  best  part  of  it  all  was,  at  the  end  of  the 
year  they  had  made  more  money  than  during  the  first  year.  I 
think  that  this  is  the  best  test  we  can  give  to  any  experiments. 

The  President — Mr.  Gimper  may  be  able  to  add  a  fact  to 
the  discussion. 

Mr.  Gimper — I  don't  know  that  I  can  say  very  much  on  the 
subject,  because  we  have  been  making  water  gas  only  for  over  a 
year;  but  I  may  speak  of  what  I  have  done  in  the  past.  Mr. 
Somerville  rightly  says  it  is  a  question  of  locality.     In  our  own 
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we  did  before,  although  there  was  some  kicking.  We  get  an 
average  yield  of  a  little  more  than  5  feet,  and  with  our  very  low 
leakage  account  we  sold  5  feet  of  gas  for  every  pound  of  coal 
carbonized  the  past  year.  We  have  our  naphthalene  difficulties, 
but  they  are  very  easily  overcome  when  you  are  fixed  for  them. 
With  regard  to  candle  power,  we  had  only  a  jet  photometer, 
which  indicated  about  17  candles.  The  washers  and  scrubbers 
we  use  retain  the  hydrocarbons  instead  of  washing  them  out.  and 
this  we  think  accounts  for  the  high  candle  power. 

Mr.  Hartman — I  am  an  advocate  of  high  heats.  All  of  the 
progress  in  carbonizing  methods  seems  to  point  to  higher  tem- 
peratures. There  may  be  at  present  attendant  difficulties  in  the 
form  of  lampblack  and  naphthalene,  but  undoubtedly  these  diffi- 
culties will  be  overcome.  Carbonizing  at  high  temperatures. 
with  our  present  form  of  retort,  we  necessarily  have  an  excessive 
amount  of  lampblack  and  naphthalene  formed  from  the  hydro- 
carbons in  the  gas,  by  the  thermo-chemical  reactions  in  the  upper 
part,  or  fixing  chamber  of  the  retort.  The  lampblack  mixing 
with  tar  stops  standpipes  and  hydraulic  mains,  and  the  tar  made 
is  inferior  in  quality.  The  naphthalene  is  the  source  of  trouble 
by  stopping  up  apparatus  or  pipes  either  in  the  works  or  in  the 
distribution  system.  In  some  plants,  to  avoid  this  trouble,  one 
condenser  or  other  piece  of  apparatus  is  maintained  at  such  a 
temperature  that  the  naphthalene  will  be  condensed  and  deposited 
thicker  in  its  upper  part,  or  made  of  n^aterial  less  conductive  of 
heat  than  in  its  lower  part.  Also,  the  use  of  hollow  tile  in 
bench  arch  construction  to  decrease  radiation  suggests  making 
the  upper  part  of  the  retort  on  the  same  plan.  It  seems  reason- 
able to  hope  that  by  studying  the  thermo-chemical  conditions  in 
the  retort,  and  altering  them  to  meet  the  present  requirements, 
we  may  carbonize  coal  at  high  temperatures  and  obtain  a  high 
yield  of  gas  without  a  wasteful  loss  of  hydrocarbons  and  without 
the  attendant  formation  of  naphthalene  and  lampblack  therein. 
By  cleaning  out  this  piece  of  apparatus  periodically  and  carting 
the  naphthalene  to  the  boiler  room,  they  free  themselves  from 
trouble  from  this  source  in  other  parts  of  their  system;  but  I  be- 
lieve that  we  do  not  realize  what  a  wasteful  process  we  are 
following  when  we  allow  valuable  constituents  of  the  gas  to  be 
converted  into  a  substance  so  unstable  that  we  must  take  it  out  of 
the  gas  with  inconvenience  and  loss.     In  the  retort  we  make  a 
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gas  rich  in  hydrocarbons,  but  before  it  leaves  the  retort  it  is  sub- 
jected to  chemical  changes  which  entirely  alter  its  conjposition. 
It  is  now  low  in  hydrocarbons  and  high  in  the  percentage  of 
hydrogen,  and  some  of  the  benzene  has  been  convert*»d  into 
naphthalene,  while  the  carbon  liberated  by  the  decomposition  of 
the  hydrocarbons  is  in  part  deposited  on  the  walls  of  the  retort, 
and  in  part  travels  with  the  gas  and  tar  as  an  exceedingly  objec- 
tionable constituent.  In  the  water  gas  process,  if  we  make 
naphthalene  and  lampblack,  we  know  that  our  fixing  chamber  or 
superheater  is  too  hot  and  we  lower  its  temperature.  In  the 
<:oal  gas  process  we  make  lampblack  and  naphthalene  because  the 
-coal  gas  fixing  chamber,  or  upper  part  of  the  retort,  is  too  hot; 
but  for  relief  we  cannot  lower  this  temperature  without  lowering 
the  temperature  of  the  lower  or  generating  part  of  our  retort. 
The  objectionable  feature  of  the  coal  gas  process  with  the  pres- 
ent form  of  retort  is  that  the  gas  passing  along  the  upper  wall  of 
the  retort  is  heated  as  much  as  or  more  than  the  coal  lying  on  the 
bottom  of  the  retort.  To  remedy  this  condition  it  seems  neces- 
sary to  modify  our  retort.  It  may  be  that  the  upper  part  of  the 
retort  should  be  less  conductive  of  heat  than  the  lower  part. 
We  have  learned  that  carbon  deposits  on  the  walls  of  the  retort 
-obstruct  the  passage  of  heat.  Following  this  idea,  perhaps  our 
retort  should  be  greatly  modified  in  construction. 

Mr.  Runner — We  use  no  cannel  coal  at  all.  There  is  a 
tendency,  of  course,  to  stoppage  of  standpipes,  but  we  have  our 
men  so  well  trained  they  give  constant  attention  to  this  so  we 
don't  have  stopped  standpipes  from  one  month's  end  to  the  other. 
Again,  we  sell  our  coke  by  measure  and  not  by  weight,  conse- 
-quently  we  are  not  m  the  same  condition  with  those  who  sell  by 
weight.     We  are  not  restricted  to  candle  power  by  the  city. 

Mr.  Mitchell — I  will  say  I  would  stand  for  5  feet  per  pound 
of  coal.  Our  books  show  we  make  more  money  when  we  are 
making  5  feet  than  when  we  are  making  4.70.  We  use  for  fuel 
slack  coal  which  is  not  as  costly  as  coke.  We  have,  of  course, 
trouble  with  stopped  standpipes  and  bother  in  our  hydraulic 
mains,  but  these  difficulties  can  be  overcome.  We  find  there  is 
more  money  in  getting  5  feet  than  in  getting  a  lower  yield.  Our 
retorts  stand  about  2  years  and  3  months;  sometimes  2  years  and 
6  months;  2  years  and  6  months  is  very  good  life  for  a  bench  of 
retorts.     With  a  yield  of  5  feet  we  get  a  candle  power  of  i6>4. 
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and  with  the  use  of  Welsbach  lights  and  a  little  increased  pres- 
sure on  our  mains,  we  get  very  good  service. 

Mr.  Murdock,  being  called  on  by  the  President,  said  he  didn't 
know  that  he  could  say  very  much  on  the  subject.  He  was 
working  under  very  poor  conditions  at  the  present  time,  but 
thought  4.75  to  5  feet  was  a  ver>'  good  yield.  He  would  like  to 
ask  what  run  was  followed  by  some  of  the  members. 

Mr.  Carroll  Miller — Mr.  President,  referring  to  the  fig- 
ures that  suggested  5  cubic  feet  yield,  on  top  of  page  45,  the 
item  of  i2}4  cents  for  coal  I  think  should  be  stricken  out.  In  my 
experience  the  difiFerence  as  between  5  feet  and  4.75,  thee  is  na 
less  coke  made,  and  this  500  feet  of  gas  is  more  than  accounted 
for  in  the  tar  which  is  decomposed.  This  tar  Mr  Somerville 
says  is  15  pounds.  Now,  when  this  is  decomposed  the  hydrogen 
is  given  out,  and  500  feet  of  hydrogen  weighs  only  2.65  pounds. 
And  this  increase  of  fuel,  while  it  will  be  the  same  per  ton,  I 
think  will  figure  less  per  i  ,000.  With  reference  to  the  lower 
value  of  the  tar,  I  don't  think  that,  when  you  make  your  an- 
alysis of  your  tar  you  will  find  that  the  amount  of  free  carbon 
will  deteriorate  half  a  cent;  in  fact,  I  don't  think  it  will  deterior- 
ate at  all,  because  if  you  use  any  process  for  flushing  out  your 
mains  and  removing  free  carbon  before  it  can  settle  and  make 
your  tar  thick,  that  tar  is  just  as  good  as  ever,  whether  your 
heats  are  high  or  low.  because  your  tar  deteriorates  from  the  lamp- 
black which  separates  from  the  gas  on  top  of  your  main,  and 
afterwards  settles  and  mixes  with  the  tar,  thus  making  it  thick. 
The  high  percentage  of  free  carbon  is  lampblack.  I  have  made 
up  a  rough  balance  from  this,  taking  his  figures  for  a  yield  of  5 
cubic  feet.  I  have  100  tons  of  coal  $300,  or  30  cents  per  1,000; 
labor,  $1 14.  This  is  in  the  same  proportion  per  ton  as  that  which 
Mr.  Somer\'ille  has.  That  makes  11.4  cents  per  1,000,  and  fuel,. 
instead  of  24.46  tons,  19.67,  which  is  in  proportion  to.the  yield  of 
gas.  As  I  said,  I  do  not  think  that  the  fuel  per  1,000  will  be  as 
much  ,with  5  cubic  feet  yield  as  with  4.75;  it  will  not  be  as  much 
but  I  have  taken  it  in  proportion  to  the  gas.  That  gives  us  47.3 
cents  per  1,000.  Then,  credit  by  coke  43.4  tons  at  $3,  gives 
$130.20,  or  13  cents  a  1,000,  and  tar  1,150  gallons  at  4  cents — I 
don't  think  the  tar  will  deteriorate — $46,  or  a  total  of  cost  of  29.7 
cents.  Then  we  have  a  reduction  of  ^  of  a  candle.  If  we  get  & 
candles  per  gallon  of  oil,  that  will  give  us  one-eighth  gallon  to- 


46 

bring  it  up  to  the  17-candle  power,  which  would  give  us  30.4 
cents  against  his  30.3.  Then,  with  full-depth  benches  we  can 
probably,  as  Mr.  Somerville  says,  save  2  cents  on  the  fuel.  That 
gives  us  2  cents  saving  for  a  5  cubic  feet  yield.  I  do  not  advo- 
cate the  5  cubic  feet,  in  spite  of  this  apparent  2  cents  sa\ing, 
because  I  Ihink  when  you  get  up  to  too  high  heats,  your  stop- 
pages and  other  troubles,  lampblack  and  possibly  naphthalene — 
this  extra  2  cents  will  be  more  than  or  about  taken  up  by  the 
extra  labor  which  you  may  have  to  spend  for  your  stopped  stand- 
pipes  and  naphthalene  troubles,  but  still  I  think  Mr.  Somer\nlle's 
balance  is  a  little  too  much  in  favor  of  the  4.75  yield. 

Mr.  Fitzgerald — Mr.  Somerville  states  in  his  paper  that 
when  using  high  heats  the  cost  of  labor  is  reduced  per  1,000 
cubic  feet.  But  my  experience  has  been  that  the  extra  labor 
necessary  for  cleaning  out  stopped  standpipes  and  heavj'  tar  from 
the  hydraulic  main  will  more  than  balance  any  saving  made  in 
other  directions,  and  the  final  cost  of  labor  on  high  or  low  heats 
will  be  practically  the  same. 

Mr.  F'errier — I  was  about  to  make  the  point  Mr.  Miller 
made.  I  was  going  to  ask  Mr.  Somerville  if  the  decreased  yield 
of  coke  was  the  result  of  actual  experiment  or  merely  surmise. 
In  the  paper  of  M.  Euchene,  to  which  Mr.  Somerville  refers,  is 
given  an  account  of  some  experiments  in  distilling  the  same  coal 
at  different  heats.  He  found  that  the  volatile  matter  coming  off 
was  about  the  same  by  weight  in  each  case.  By  volatile  matter 
I  mean  both  gas  and  tar,  so  it  would  seem  that  the  increased  yield 
of  gas  is  at  the  expense  more  of  the  tar  than  of  the  coke.  But  I 
will  say  that  I  think  if  the  coke  does  not  suffer  in  quantity  it 
will  in  quality  to  some  extent,  and  that  it  will  be  found  in  dis- 
tilling at  high  heats  there  is  a  greater  percentage  of  breeze  and 
small  coke  than  there  is  in  distilling  at  low  heats.  I  might  say 
that  Mr.  Somerville's  experiment  with  Pennsj'lvania  coal  I  have 
tried  with  Alabama  coal,  and  I  find  that  in  trying  to  get  5  feet  or 
over  to  the  pound  there  is  the  same  trouble  with  lampblack,  and 
when  I  came  to  look  over  the  results  I  found  that  with  stoppages 
involving  waste  of  gas  and  time  there  was  really  a  less  yield  per 
pound  of  coal  and  a  less  yield  per  man. 

The  President — We  would  like  to  hear  from  someone  else  in 
this  controversy. 

Mr.  Mitchell — Our  President  has  had  some  experience  in 
that  line. 


47 

The  President — My  inclination  is  for  moderately  low  yield. 

Mr.  Berkley — I  would  like  to  ask  the  gentlemen  who  advo- 
cate 5  pound  yields  if  their  results  are  based  on  long  continued 
practice? 

Mr.  Runner — I  would  say  in  all  cases  we  refer  to  corrected 
temperature.  I  will  say  further,  in  regard  to  stopped  standpipes 
and  hydraulic  mains,  that  I  have  seen  works  where  they  had  to 
have  three  or  four  men  on  top  of  the  benches  at  times,  simply  be- 
<:ause  they  let  the  thing  go  until  it  is  all  blocked  up,  and  they 
then  have  to  take  down  the  standpipes  and  have  them  opened  up. 
-We  don't  have  a  stopped  standpipe  once  a  month,  simply  because 
we  look  after  them  in  a  systematic  way.  We  do  not  allow  the 
standpipes  to  stop  up. 

Mr.  Elbert — I  have  had  a  great  deal  of  experience  with  re- 
generative furnaces,  probably  as  much  as  anyone  in  this  country, 
and  I  do  not  find  all  these  bugaboos  spoken  about.  We  do  not 
have  any  trouble  with  standpipes  or  hydraulic  mains.  I  will 
say,  though,  we  put  a  ^-inch  steam  pipe  into  the  bottom  of  the 
hydraulic  main,  about  two  to  a  section;  a  short  f^-inch  nipple 
drawn  down  at  one  end  to  form  a  nozzle,  and  a  thread  at  the 
other  end  with  a  >^-inch  by  |^-inch  bushing  made  on.  This 
nipple  is  bent  at  right  angles  and  screwed  into  the  bottom  of  the 
main,  the  nozzle  headed  towards  the  end  of  the  main,  where  the 
tar  is  drawn  off  probably  two  or  three  times  in  1 2  hours  at  the 
bottom  and  end  of  the  main.  We  have  two  sections  of  main  36 
feet  long;  that  is,  3  benches.  The  other  two  sets  are  2  benches 
long.  This  scheme  will  work  up  until  you  get  6  or  7  benches 
in  a  row.  When  drawing  off  the  tar,  turn  on  a  little  steam.  It 
will  take  every  particle  of  tar  out,  and  you  will  not  have  any 
stopping  of  the  hydraulic  main.  As  far  as  the  standpipes  are 
concerned,  it  is  simply  the  fault  of  the  stokers.  If  you  have 
your  stokers  trained  properly  (and  with  7-inch  standpipes  which 
benches  ought  to  have)  you  will  not  have  any  stopped  pipes;  if 
you  do,  it  is  all  on  account  of  the  stokers.  Of  course,  high  heats 
will  produce  lampblack.  The  lampblack  will  mix  with  the  tar 
which  tends  to  stop  up  the  pipes;  but  this  can  be  taken  care  of. 
Last  year  (I  made  a  memorandum  before  I  left  home),  on  fairly 
good  Youghiogheny  coal,  our  yields  ran  from  4.90  to  4.96  to  the 
pound  for  the  year.  We  made  something  like  34,469,000  feet  to 
the  bench  of  9's,  including  carbonizing  of  the  retorts,  and  some- 
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thinjr  over  13  g^allonsof  tar  to  the  ton,  and  our  bench  fuel  has 
always  U^n  l>elow  20  per  cent,  of  the  coke.  As  far  as  I  am  con- 
turned.  I  would  not  hax-e  anything  bnt  regenerative  furnaces. 
\Vc  (lout  have  any  trouble  with  them. 

TiiK  PKKSii>KNT-That   is  about  30  per  cent,    of   the  coke 

nuuk'? 

Mr.  I:i,»krt— No,  sir:  less  than  20  per  cent,  of  the  coke  made. 
Of  anirsi'.  I  will  siiy  we  figure  our  coke  at  66  per  cent,   not  in^ 
dudiiiK  brw/c.     I  think  Mr.  Somer\ille  figures  his  at  about  61 
IKTcxnt..  l)Ut  that  would  only  make  a  very  small  difference  in  his 
favor,  yet  our  ikt  txnit.  of  bench  fuel  is  very  much  less.     I  have 
known  otluT  houses  that  have  equally  as  good  results,   if  not 
l)ottcr.     They  have  trie<l  a  very  high  yield  and  a  very  low  yield. 
I  don't  know  what  kind  of  a  yield  they  are  trjing  to  get  now. 
We  aim  to  keep  in  the  nei>(hborhood  of  4.90  to  5  feet.     Our 
candle  i>ower  is  i6  to  17  ri>j:ht  along.     We  are  in  a  pretty  cold 
countr>-.     We  have  a  K^eat  range  of  temperature.     The  summer 
before  last,  during  2  or  3  wt^ks  in  July,   the  thermometer  was 
106^;  and  in  the  winter  time  we  had  35*"  below  zero.     We  get 
very  cold  winds  on  our  l>eiiches  and  the  retort  house  is  narrow, 
but  notwithstanding  we  manage  to  get  along  fairly  well. 

Mr.  Dodds— In  IVS97  I  was  engaged  in  a  plant  where  we  were 
unable,  on  acx:ount  of  the  quality  of  the  tile,  to  run  high  heats, 
in  fact  we  had  to  run  very  low  heats,  so  the  yield  was  about  7,000 
feet  from  coal  which  I  knew  contained  a  little  over  10,000.     The 
quality  of  the  gas  was  interesting.     The  saturated  hydrocarbon 
was  a  matter  of  43  |)er  cent.,  hydrogen  was  very  low,  the  gravity 
was  fairly  high  for  the  gas.     The  candle  power  for  the  whole  run 
was  alK)Ut  18.     Occa.sionally  it  ran  to  20.     The  calorific  value 
was  as  hi^h  as  775,   and  averaged  around  725,  if  I  remember 
rightly.     There  was  an  extreme  case  of  low  temperature.     I  ran 
the  same  kind  of  coal  under  other  conditions  and  obtained  a  little 
over  i(),*f<x>  feet.     In  the  latter  case  the  hydrogen  was  verj'high, 
the  saturated  liydrocarl>ons  low  and  the  gravity  low.     The  can- 
dle power  on  the  average,  if  I  remember  rightly,  was  very  often 
«;  or  Fo  catiflles. 

Mr.  Somkrvimj*: — Ofcour.se,  I  knew  very  well  I  was  tread- 
ing nil  dangerous  ground  when  I  apparently  advocated  a 
moderate  yield,  but  I  simply  tried  to  narrate  the  fact  of  the  case. 
Mr.  I'crric'r  knows  very  well  that  he  cannot  have  his  cake  and 
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eat  it  also.  The  extra  weight  of  the  gas  is  at  the  expense  of  the 
coke,  which  I  put  at  17  pounds,  or  2^  cents.  Mr.  Miller  says 
he  does  not  think  the  tar  ought  necessarily  to  deteriorate  in 
quality,  but  the  fact  is  it  does,  and  the  buyers  are  very  quick  to 
discover  it.  They  say  they  can't  afford  to  pay  as  much  for  tar 
containing  only  pitch.  Mr.  Fitzgerald  raises  a  point  which  per- 
haps I  ought  to  dwelt  more  upon;  the  extra  labor  entailed  in 
cleaning  out  the  standpipes.  We  all  deplore  the  necessity  of 
sending  the  men  up  to  clean  out  the  pipes  especially  in  hot  sum- 
mer weather.  Of  course,  certain  precautions  can  be  taken  by 
boring  out  at  every  chance.  Say  the  retort  is  open  5  or  10  min- 
utes for  this  purpose.  But  look  at  the  amount  of  heat  dissipated; 
the  open  retort  at  a  temperature  of  1,800°,  the  atmosphere  at 
60°.  The  law  of  the  equalization  of  temperature  conies  into  play 
rapidly.  Does  not  this  operation  require  more  fuel?  Surely  it 
does.     I  think,  Mr.  President,  I  have  nothing  more  to  say. 

On  motion  of  Mr.  Gimper  a  vote  of  thanks  was  tendered  to  Mr. 
Somerville  for  his  paper. 

Upon  motion  the  Association  thereupon  adjourned  until  2 
o'clock  p.  M. 


FIRST  DAY-AFTERNOON  SESSION. 

The  President  called  the  meeting  to  order  pursuant  to  adjourn- 
ment, and  introduced  Mr.  John  Mcllhenny,  of  Philadelphia,  who 
prefaced  his  paper  on 

GAS  AND  METERS, 
by  saying: 

Mr.  President  and  gentlemen  of  the  Western  Gas  Association : 
The  paper  I  have  to  read  I  would  prefer  to  consider  a  *'talk." 
It  is  not  a  technical  paper  in  any  sense.  I  think  sometimes  it  is 
well  that  we  pause  to  consider  the  source  from  which  we  sprang, 
the  rcick  from  which  we  were  hewn.  Consequently  I  have  taken 
the  liberty  allowed  an  older  man  to  be  reminiscent,  or  to  go  back 
into  the  past  a  little. 

When  your  worthy  President,  Mr.  Barret,  through  the  Secre* 
tary  of  this  Association,  did  me  the  honor  of  asking  me  to  write 
a  paper  for  this  meeting,  I  felt  pleased,  especially  as  the  subject 
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1  il  .1  ■  il  •  hiii:'  .Hi'l  '!•  ■  in-  1*\  iIk-  advanced  nations  lo  ediicalL-  the 
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masses  of  the  people  and  to  increase  the  comforts  of  li\4ng.  Would 
it  be  a  stretch  of  imagination  or  an  unreasonable  deduction  to  say 
that  the  dispelling  of  the  gloom  in  city  dwellings  greatly  enlarged 
people's  usefulness,  and  largely  increased  the  security  of  life  and 
property,  bj-  lighting  the  streets  that  before  this  were  the  haunts 
at  night  of  highway  robbers?  And  I  think  all  this  did  help  to  lift 
the  mental  cloud  that  has  been  lifting  eN'er  since. 

Gas,  like  many. other  useful  disco\*eries,  was  an  eN'olution, 
progressing  from  one  stage  to  another  till  to*day;  and  it  is  not 
done  yet.  Men  wall  keep  on  making  and  selling  it  cheaper,  and 
I  have  no  doubt  that  many  improvements  are  >*et  to  be  made  in 
the  manner  of  using  it.  Gas  was  known  to  the  ancients,  coming 
as  it  did  from  natural  sources,  or,  as  it  w*as  called,  burning 
springs  and  wells.  All  works  on  gas  lighting  treat  this  more  or 
less  fully,  but  it  has  really  nothing  to  do  with  the  distillation  of 
gas  from  coal  and  oil,  or,  as  we  call  it,  artificial  g^s.  I  like  to 
think  of  good  old  Rev.  John  Clayton,  Dean  of  Kildare,  as  the 
real  inventor  of  the  gas  works.  Some  authorities  dispute  the 
claims  that  posterity  makes  for  him,  but  all  ag^ree  that  his  was  the 
first  real  recorded  experiment.  One  historian  says  that  when  Dr. 
Clayton  was  sitting  by  his  sea  coal  fire,  he  doubtless  saw  bright 
shoots  of  flame  with  hissing  noise  or  pressure  rise  from  the  lumps 
of  burning  coal.  Then,  as  the  story  goes,  he  filled  the  bow4  of 
his  clay  pipe  with  fine  coal,  put  on  the  end  or  over  the  bowl  a 
luting  of  clay,  which  was  inserted  in  the  fire,  and  the  gas  result- 
ing was  lit  at  the  end  of  the  stem.  This  was  the  first  gas  retort. 
He  went  on  making  it  on  a  larger  scale,  collecting  the  gas  in 
bladders;  behold  the  first  gasholder !  This  must  have  been  some- 
time between  1730  and  1740,  for,  in  1739,  he  wrote  to  the  Hon. 
Robert  Boyle  an  account  of  his  experiments,  which  Boyle  after- 
wards, with  his  own  comments,  sent  to  the  Royal  Society  of 
I/>ndon,  of  which  he  was  a  member.  This  Robert  Boyle — the 
great  Robert,  as  he  is  called — was  one  of  the  most  remarkable 
human  beings  and  one  of  the  finest  characters  in  every  way  that 
ever  lived,  and  a  wonderful  scientific  genius.  Boerehave  says  of 
him,  **Mr.  Boyle,  the  ornament  of  his  age  and  country,  had 
genius  and  talents  of  the  highest  order.  We  owe  to  him  the 
secrets  of  fire,  air,  water,  animals  and  plants."  I  introduce  Dr. 
Clayton  and  Robert  Boyle  into  this  narrative  to  show  you  that 
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thn)u>;;h  ihcir  initiative  mimls  the  modem  gasbasiness  has  a  very 
rvsjK'c tabic  ixiremai^c. 

Hut  little  attention  after  this  seems  to  have  been  given  to  the 
business  until  i7'^;o.  when  Mr.  William  Murdock  appears.  He 
was  familiar  with  the  writings  of  Clayton  and  Boyle,  and  was  a 
practical  num.  a  >:reat  worker  and  a  member  of  the  Royal  So- 
ciety. He  is  unquestionably  the  father  of  the  commercial  gas 
business  of  today.  Mr.  Samuel  Clegg  invented  purification  by 
lime  and  the  hydraulic  main,  the  latter  being  the  same  as  to-day^ 
and  was  an  immense  step  forward. 

It  was  not  till  iSv^j  and  1S03  that  any  real  attempt  was  made 
to  intHKluce  the  buMuess  to  the  public  by  Mr.  Murdock.  This 
was  Kx^  years  ago.  and  it  lias  occurred  to  me  that  when  so  many 
events  are  having  their  centennial  celebrations  it  might  be  well 
for  the  gas  man  to  ha\e  one  of  his  own  to  show  the  progress  our 
business  has  made  in  that  time.  I  will  make  this  suggestion  to 
the  Western  C^.as  Ass<.viation.  that  you  write  all  the  Gas  Associ- 
ations of  every  name  and  kind  to  join  us  in  one  gprand  meeting  in 
1904,  to  be  held  in  St.  Louis.  I  think  our  Society  is  the  one  to 
take  the  lead  in  this  matter,  a^  the  Louisiana  Purchase  and  con- 
trol of  the  Mississippi  river  were  of  far  deeper  concern  to  the 
Western  States  than  to  any  otlu-r  part  of  the  country.  Hence,  I 
think  it  would  be  right  and  a  graceful  thing  for  the  Western  Gas 
As->rx:iation  to  invite  the  other  Ass^Kiations  of  this  country  and 
our  brethren  from  every  land  to  join  in  celebrating  our  own  cen- 
tennial: 1904  will  be  just  as  appri^>priate  as  either  1902  or  1903, 
as  all  these  years  mark  the  beginning.  I  think  it  would  be  well 
if  no  other  meetings  were  held  in  1004.  so  as  to  conserve  all  our 
energy  and  means  for  the  great  event  in  St.  Louis.  I  would  sug- 
g^st,  UX},  that  each  Society  deliver  its  amiual  address  at  this 
meeting,  and  in  it  give  an  historical  account  of  the  Association 
by  the  firator  representing  each,  and  when  these  addres.ses  are 
j>rrMTV('d  in  br^ok  form  they  will  be  very  valuable  records. 

Willie  Mr.  Murdock  and  Mr.  Winsor  were  working  manfully 
to  introdure  and  estfd^li.sh  the  business,  they  met  with  very  poor 
success.  At  that  time  men's  minds  were  not  receptive  for  new 
things.  ( )n  the  contrary,  innovations  were  ridiculed  and  resented, 
and  gas  had  a  peculiarly  hard  road  to  travel,  as  the  people  and 
the  lawmakers  professed  to  believe  that  it  was  a  very  dangerous 
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element,  and  sooner  or  later  would  blow  up  the  towns  and  places 
and  kill  ever>'body  where  it  was  introduced. 

An  event  happened  in  1814  that  g^ve  g^s  a  great  boom.  This 
3*ear  the  allied  powers  met  in  London  to  celebrate  tlie  overthrow 
of  Napoleon,  and  all  writers  on  the  subject  speak  with  enthusi- 
asm of  the  new  light,  seen  for  the  first  time,  no  doubt,  by  most 
of  the  thousands  who  gathered  in  and  around  St.  James  Park, 
where  a  pagoda  was  erected  in  which  there  were  10,000  gas 
lights,  which,  by  some  contrivance,  were  all  lighted  at  once. 
After  this  the  attitude  of  the  public  and  the  newspapers  changed 
at  once,  and  the  latter  were  unstinted  in  their  praise  of  the  gas 
light.  They  said  its  brightness  was  as  clear  as  the  summer  noon, 
but  soft  and  beautiful,  and,  among  the  many  things  said  besides, 
was  that  the  beauty  and  loveliness  of  women  were  greatly  en- 
hanced by  the  soft  but  brilliant  raj-s.  The  large  retinues  of  men 
and  women  who  accompanied  the  representatives  of  the  allies 
carried  back  with  them  to  their  own  countries  the  accounts  of  the 
wonderful  illumination  by  the  new  light,  and  to  a  considerable 
extent  gave  it  a  better  position  in  the  public  confidence  than  it 
ever  had  before.  Still,  there  was  something  wanting — a  measure 
to  measure  the  gas  to  the  consumer  was  needed,  as  everyone  then 
in  the  business  saw  and  felt.  The  meter  had  not  come,  and 
charging  so  much  by  the  hour  per  burner  would  not  do.  Disap- 
pointment, bankruptcy  and  exceedingly  high  prices  was  the  rule 
before  the  advent  of  the  meter.  The  invention  of  the  meter 
saved  the  gas  companies.  I  quote  from  Mr.  Richards  the  fol- 
lowing : 

'*The  whole  history  of  the  gas  meter  is  one  of  great  philosoph- 
ical interest.  *  *  *  The  system  of  charging  the  consumer 
an  annual  rent  for  a  certain  number  of  burners,  on  the  supposi- 
tion that  these  consumed  a  given  quantity  of  gas  "per  hour,  was 
found  to  be  exceedingly  vague  and  unsatisfactory.  It  obviously 
afforded  the  means  of  so  much  fraud  that  gas  companies  were 
necessarily  obliged  to  leave  an  ample  margin  to  cover  the  contin- 
gencies of  dishonest  burning." 

This  was  the  only  way  known  in  the  early  days  of  our  busi- 
ness, whereby  a  bill  could  he  made  against  a  consumer,  and  every 
man  in  this  convention  knows  very  well  that  his  business  could 
not  be  carried  on  under  any  such  system.  You  know,  too,  that 
^as  could  never  have  been  sold  as  cheaply  as  it  is  unless  every 
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wMr.^iir.u"  7v»i».  Tiv  t.\ar:]\    whai  h  cansmned.     Mr.  King  says: 
Tlii  jl;.>  r.M\i-  h.i>  rit-i*i.  n:  incalculable  jservioe  to  the  gas  busi- 
luv^         iV>  w;-.^  ni.  f-tilii:inr..  ihe  meter  was  not.     It  was  in- 
\ ;  ii:r»'.  :.   r.i.  ;.  »u-f;iri;  z)\acx.   anc  the  meters  in  use  to-day — \nz.> 
i!ii  w*  tn^Ni;  ^  w: :  nn!i:  anc".  tht  Glo\'er  dry  meter,  are  the  same 
.t:»;  ;;i.u'.>  ;>  :.:>:  ;)"i^.:ik^;-    some  slight  changes  in  construe- 
:i.'.  •'■■  ^  ■■•  ^  '•■■>  -vw.  ir.,u"K    Sii:  :  he  hafiic  principles  are  the  same» 
...u.   i  i  w   X  .*.«:.:        \\  ^iTi  iTto  :>  ;niown  the  same  meter  is  used. 
.  :...%.  .>  :. :   u,i:'.!; -i-.;  \v!.\  ::  :>  ihai  an  instmment  which  has 
?4i. :.     v'.v.  .!,..  .K'ti-  i.r.^.ir.r  >."icn:itic  men  and  those  who  under- 
•  •....1.     :    •^l!.'.'..  !  ;.\\  'i,   :v;\"I-.  .iiiiisc-  heaped  on  it  by  some  gas 

^ ....' ......  ^    .  '.     .vk\?«^  v.i  u'-^Tv.ntr  scribes.     The  latest  slander  I 

I... I.  ti.  .  •■  ^^'^    ■   ..  ^:.  ;  .*«■■. ''.'.cV.:  ^>  .1  New  York  compan}' to  re- 
^.  .....:    ■        V'»    ..uv.-  :..:  :lu  J  (-iVn  dam  asked  the  representa- 

i.w        .:-  5^  ••*  *••■.   :V..  X   \* :.,.:  i?.?i:ict  he  had  that  the  man  owed 

i:.,  :...       i'.*u  J...- V.-,;  :^c  r.u:t-r.     "The  meter!  the  meter!! 

-li.  ..:...  i:!-  ...x*x..  1  ^^,^. •.:.;:■.  :  rv-iitvt  ii  on  its  oath.**  There 
...^  :.  .  -..I ..:  \  .\'k^  k.  :V.>  .>:u  b:::  for  all  that  the  meter 
I,..  ,1.  .,  :  X  >  *\  ..*  .!»**  i»i\  >;:•:  .-.:  \rt\\ .  when  gas  companies 
\^^^^  ^....L  :*:.'.i  -.:-*.  :.  \\\:':.'.>  :.*  oiV4kN:t  bills.  The  famous 
» .,'1  ii  iiu  I  *'n»;*'-  i-.i^  .''•  vT^'^K^  s.^'.'iv.'.viv.x  x's.  the  Northwest- 
tin  ic.iilxx..v  \.'.»i.;:V-x  ..■...;  ;V.i  .■.■.■..-.'.>  !.imons  case  in  this 
..iiiiiiM  fi  ilii  Umij-\ '.'.'.v  r^,."- s.\^:v.;v."\  \>  Macauley's  Theater, 
«iiL'  li.'ili  l.Mis  in.iN  i!u  Iv^;  ^K-:iv.:-.:-.v'  :r»jc!i:  being  employed, 
ah. I  ilu  nu[ii  w.'u  P.  sur.ipl:.4v.;'.\  V>  :V.i  .-i^'.r/.issi on  of  both  sides. 
I  nil.  .ii  Ilu-  .UiiAi-^  oi  ilu  i;.iN  Vi:x'.-.UN>  >  ;V..\:  ii  is  and  always 
l^^^lKUla  puuK  i'U'*l»i  *mu\  v.niV.i:  :V.c  S5.i':cr  nor  the  buj-er 
kiiM^Miiu  iiniil  ihi-  >i.iu-  oi  ilu*  nu:c'.  iv:.-/ki::.  wh.il  the  bill  will 
III    tihit  II  In  iiuh  UMM»n,il»K-  ih.ii   *hv.l^^•\^::l:::Kr.^  and  objections 

ll  r-llll. 

1  Mill  I-  iir^krii  a  iailio.ul  man.  who  was  vvinplainhig  bitterlj-  of 
^.i-  l.ill>  Imw  hr  wonlil  ^:cl  aloni:  ii  he  hail  lo  ^vlkvi  thefaresat 
lilt  t  ml  til  ilu  join  iu\  I  nun  I  ho  passion  jicis  who  wouKi  not  know 
Imw  iiiahN  iiiiU^  lluy  hail  trawloil.  "Why.**  s;\id  he,  "we 
vMiiilii  liavf  ti  liiii  ai  ilu-  i-ml  of  each  trip."  Instead  of  that  they 
ha\r  ilu-  |»it|ni\  uuni  syslcni,  cvcrylxnly  inlying  in  advance,  and 
Ilu  iiLMif  aiul  innift»rl  t>f  the  journey  arc  not  disturlvd  by  dis- 
jnili  s  .il  the  I  lul  So  it  is  with  the  gas  consumer  who  has  a  pre- 
pa\  iiu  111  nuur.  lie  juits  a  c|uarter  in  the  slot  and  he  and  his  good 
wilt  an-  a»^li)ni^ht<l  iit  how  long  a  quarter's  worth  lasts,  and  their 
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journey  through  life  is  made  happier  because  the  head  of  the  house 
is  not  making  life  to  her  a  burden  by  complaints  about  the  size  of 
the  gas  bill.  I  have  been  told  by  more  than  one  gas  superinten- 
dent that  the  complaints  about  bills  are  much  fewer  since  the 
introduction  of  the  prepayment  meter,  because,  I  suppose,  of  the 
operation  on  the  mind  when  people  are  compelled  to  accept  one 
thing,  but  wh^n  they  have  the  choice  of  two  they  feel  better. 

I  will  say  here  what  I  have  often  said  before,  that  gas  is  the 
cheapest  thing  brought  into  a  house  for  use.  My  belief  in  this 
was  greatly  strengthened  by  having  the  opportunity  to  investi- 
gate a  general  charge  of  excessive  bills  collected  by  a  gas  com- 
pany. The  company  in  question  had,  in  round  numbers,  26,000 
consumers,  6,000  were  counted  off  as  large  customers.  It  was 
found  that  20,000  had  bills  that  averaged  a  little  less  than  $2.50 
a  month,  or  a  fraction  more  than  8  cents  a  day.  A  majority  of 
the  20,000  had  average  bills  of  $1.50  a  month,  at  a  cost  of  only  5 
cents  a  day.  Now,  what  else  could  a  family  buy  for  5  cents 
which  would  be  as  useful  and  give  as  much  comfort  as  the  5  cents 
worth  of  gas?  We  would  not  consider  it  an  extravagance  for  any 
member  of  the  family  to  spend  5  cents  for  a  car  fare,  or  for  the 
head  of  the  house  to  buy  a  5 -cent  cigar.  These  are  individual 
expenses,  enjoyed  by  only  one,  while  the  5  cents  worth  of  gas  is 
enjoyed  by  the  entire  household. 

In  this  historical  sketch  of  our  business  I  have  only  dealt  with 
the  initiative  men,  all  of  whom  deserve  our  highest  esteem  and 
gratitude,  and  they  have  been  benefactors  to  a  very  large  part  of 
mankind.  I  have  not  mentioned  the  history  of  gas  in  this  coun- 
try, as  that  would  make  this  paper  too  long,  but  will  only  say 
now  that  the  first  gas  works  built  in  America  for  public  use  was 
in  Baltimore,  in  18 17,  and  the  first  meters  made  in  America  were 
made  in  Baltimore  also. 

In  the  entire  history  of  the  gas  business  there  have  been  really 
only  two  ways  or  systems  for  producing  it,  namely,  in  externally 
heated  chambers  or  internally  heated  chambers.  Gas  from  coal, 
oil,  rosin,  wood,  peat,  etc.,  have  been  made  in  externally  heated 
vessels,  and,  as  far  back  as  1825,  water  gas  was  attempted  in 
heated  pipes.  To  Mr.  Thaddeus  S.  C.  Lowe,  now  of  California, 
we  owe  the  great  invention  of  water  and  oil  gas  produced  in 
internally  heated  chambers,  properly  known  as  the  Lowe  process, 
which  has  been  of  immense  advantage  to  the  gas  interests  of  this 
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i;.^     .iiiii.Mii    liu    Lir/...".v\    V*:   v:.v\\,-  ;  /•   .    ,  /    .  .:  :he  lilera- 

y'\  .in  lUiv  \  tiiii.K-.l  jui»-.jnni\  TvH»  r.r*K"'.:  v-i.i-:  .■.■.:■.:*.■:  wtll  be 
;,i\iu  hi  ilii -I  i.iilv  loiiihlvr-N  oi  a  s^Mrii  :::xi;>:r>  :'.m;  has  so 
^j«.jil\  .iil»U  .1  lu  till  l»i»»«nlinin^  oi  ci\ili/.n;o::  .i:*..:  :::e  vVintort 
.(III  h-ii-i-mi--^  111  iii.ihkniil  I  ijuiu-  a>;riH.*  with  iho  wr-.it-r  of  this 
I'-H-u  ili.ti  II  1"- I  \i  I  i«liu>il\  (k'^iiahlc  that  our  literature  siioiild 
I'l  I  mil  )h  ti  Willi  a  hi^luiN  ot  the  rise  and  proj^ress  of  the  gas  in- 
•  lii  Us   III  ilu    I  iiiliil   Slates,   ami    I   sincerely   tnist   that   such  a 


work  m-iH  pel  bt  fortbcammir.  I:  2>  wel  f'r  its  «  ibt  i&itc  |j«5- 
eratioEis  of  gas  luea,  lo  kii«?ir  ii£t  m^e  ar^  wartiy  scvci<  «:  i^je 
men  who.  cannug  rrcan  the  i:-Atn:n:|:  scbcviis  of  ibe  oic-z::xDe  sihoip 
and  foundry,  ircan  oonnnercuL  life,  Tc^recber  w::h  £  ietr  in«i  c4 
high  scjentinc  aitaiainesis.  crosses  bcOdly  irio  ai:  imlnx>wn.  un- 
developed indnstriaj  nejc,  dariaur  :i<  ri?i>..  boiadng  iheir  way  4ts 
they  went,  teaching  ibemseh^es  jldc  ihe  public,  And  injil^y 
handed  down  to  their  immcciaie  S3Coessar>  an  e^tablisiied  busi- 
ness that  their  efiorts  had  raif^  lo  tbe  dignity  oa  an  acknowl- 
edged place  in  the  world's  necessary  perofessiaas^  It  is  with 
hearty  pleasore  that  I  more  a  vote  of  thanks  <^  the  A:«(SOciatioii  to 
Mr.  Mcllhennv. 

The  motion  was  seconded  and  carried. 

Mr.  GniPER — A  thcmght  in  this  pap^  has  not  been  tonched 
upon,  and  I  wonder  whether  the  Association  had  not  better  act 
on  it.  It  is  where  Mr.  Mcllhenny  sa3rs  he  thinks  it  would  be 
proper  for  the  Western  Gas  Association  to  invite  the  other  As- 
sociations of  the  cotmtry  to  join  in  a  celebration  of  our  Centen- 
nial. 

The  Presidkxt — I  think,  perhaps,  a  motion  referring  sa 
much  of  that  as  pertains  to  the  place  of  meeting  to  the  Commit- 
tee on  Place  of  Meeting  for  the  next  >*ear  would  be  proper  and 
might  be  productive  of  good,  but  the  selection  of  the  place  is  in 
the  hands  of  i:hat  Committee.  It  might  influence  the  Commit- 
tee.    I  wotdd  be  glad  to  entertain  a  motion  to  such  effect. 

Mr.  Howard — I  think  it  should  be  referred  to  the  Commit- 
tee on  Next  Place  of  Meeting.  The  discussion,  of  course, 
amongst  the  Committee  would  be  with  a  larger  attendance  for 
discussion  than  if  committed  to  the  care  of  the  Board  of  Direct- 
ors. I  move  to  refer  the  matter  to  the  Committee  on  Place  of 
Next  Meeting.     [Adopted.] 

ELECTION  OF  OFFICERS. 

The  President — We  are  about  through  with  the  ordinary 
schedule  for  the  afternoon  session.  It  has  been  suggested  that 
we  proceed  to  the  election  of  officers  in  order  to  do  away  with  a 
night  session.  If  there  is  no  objection  we  will  take  that  course. 
[So  ordered.] 

The  President  called  for  nominations  for  the  office  of  President 


58 

for  the  ensuing  year.  The  only  nomination  being  that  of  Mr.  F. 
H.  Shelton,  of  Philadelphia,  Pa.,  on  motion  the  Secretary  was 
instructed  to  cast  the  ballot  of  the  Association  for  Mr.  Shelton, 
which  was  accordingly  done,  and  Mr.  Shelton  was  declared 
elected  President  for  the  ensuing  year. 

TiiK  Prksident — Mr.  Shelton,  it  affords  me  a  g^at  deal  of 
pleasure  to  amiounce  to  you  that  you  have  been  elected  President 
for  the  ensuing  year. 

Mr.  Shelton  being  called  on  for  a  speech,  responded  as  follows: 
It  is  not  giving  the  retiring  President  half  as  much  pleasure  as  it 
gives  me,  I  am  sure!  I  feel  very  much  gratified  at  the  courtesy 
you  have  shown  me  and  particularly  because  I  am  not  in  the 
territory  chiefly  covered  by  the  Western  Association.  As  an 
Eastern  resident,  and  most  of  my  business  in  the  East,  I  think 
it  is  a  great  compliment  to  \)q  asked  to  preside  for  a  year  over 
your  deliberations,  and  I  feel,  too,  that  as  one  of  the  younger 
men  of  the  Association  it  is  a  compliment  to  be  put  above  older 
men  even  for  a  short  time,  and  I  certainly  shall  do  my  uttermost 
to  "make  good,"  as  the  expression  is.  I  have  tried  to  be  a 
worker  in  the  time  past — I  think  with  some  fair  measure  of  suc- 
cess— to  advance  the  work  of  the  Association,  and  I  look  upon 
the  ])osition  of  President  as  simply  a  greater  opportunity  for  ad- 
vancing the  Association's  work.  It  has  its  responsibilities  as 
well  as  its  pleasures,  and  while  I  am  enjoying  the  compliment  (I 
am  frank  to  say  I  do  enjoy  it;  it  is  a  thing  we  all  appreciate 
under  such  circumstances ),^I  none  the  less  feel  thgit  the  greater 
thought  is  how  to  use  the  opportunity  that  is  given  to  advance 
the  interests  of  the  Association.  The  condition  is  peculiar  this 
coming  year.  By  virtue  of  the  action  of  the  Council  yesterday — 
exercising  a  mean  advantage  when  I  was  away,  not  present  to- 
protect  my  interest — and  when  I  arrived  in  the  afternoon,  I  was 
told  the  Council  had  resolved  not  to  have  any  Ivxecutive  Com- 
mittee ill  future,  but  to  place  the  control  of  Association  work  in 
the  hands  of  the  President.  I  have  not  figured  out  whether  they 
felt  with  due  humilitv  that  with  me  as  President  thev  could  not 
comparably  associate,  the  Executive  Committee  being  so  com- 
pletely outclassed,  or  whether  they  felt  it  the  other  way ;  that 
they  did  not  propose  to  "stand  for"  nu\  consequently  they  would 
all  get  out!  At  any  rate  I  will  be  left  to  run  things  alone.  In 
all  m\-  experience  in  gas  companies  I  have  found  the  manager  or 
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superintendent  who  is  not  interfered  with  by  a  Board  of  Directors, 
is  always  happiest  and  perhaps  in  many  ways  most  successful  in 
his  work,  and  it  certainly  seems  as  though  I  would  occupy  such 
a  position  this  year.  Even  our  retiring  President,  Mr.  Barret,, 
has  established,  with  great  courtesy,  a  new  precedent  to  lessen 
my  work,  by  his  courage  in  omitting  the  traditional  presidential 
address.  He  foresaw  that  it  would  be  difiScult  for  me  under  the 
conditions  at  St.  Louis  where  there  is  quite  a  likelihood  the  meet- 
ing will  be  held,  to  hold  any  respectable  crowd  together,  and  did 
that  now  which  might  make  it  easier  for  me  to  curtail  my  work. 
However,  I  will  not  make  any  promises  as  to  presidential  adcjress 
or  other  features,  but  seriously  speaking,  I  will  simply  try  to 
**makegood"  next  year,  in  1904.     I  thank  you.     (Applause.) 

Mr.  O.  O.  Thwing,  of  St.  Louis,  Mo.,  having  been  nominated 
for  First  Vice-President,  on  motion  the  Secretary  was  instructed 
to  cast  the  ballot  for  his  election.  The  Secretary  reported  that 
he  had  followed  the  instruction,  and  the  President  informed  Mr. 
Thwing  of  his  election. 

In  response  to  calls  for  Mr.  Thwing  that  gentleman  said :  I 
will  only  say  I  thank  you  sincerely  for  this  expression  of  your 
good  feeling  towards  me.     (Applause.) 

The  President  announced  that  the  next  order  was  the  election 
of  Second  Vice-President.  Mr.  Paul  Doty,  of  Detroit,  Mich., 
and  Mr.  K.  M.  Mitchell,  of  St.  Joseph,  Mo.,  were  nominated. 
Upon  a  ballot  being  taken  the  tellers  announced  28  votes  for  Mr. 
Doty,  and  21  for  Mr.  Mitchell.  Voting  49.  Mr.  Doty  was 
thereupon  declared  elected  to  the  ofiSce  of  Second  Vice-President. 
Responding  to  the  announcement  Mr.  Doty  said  : 

Gentlemen  of  the  Western  Association:  I  desire  to  assure  you 
of  the  extreme  pleasure  and  gratification  that  I  feel  over  this 
mark  of  your  confidence  in  me.  I  feel  somewhat  that  I  can  steal 
the  thunder  of  Mr.  Shelton,  in  saying  that  I  was  an  Eastern  man. 
I  am  not  one  now.  I  am  a  Western  man.  I  am  part  of  it,  my 
sympathies,  my  hopes,  my  ambitions  are  all  in  the  West ;  this 
Middle  West  that  is  represented  here  so  strongly  in  this  Western 
Gas  Association.  In  a  gathering  of  this  kind,  my  associates, 
members,  fellow  workers,  it  cannot  help  but  stir  the  heart  of  any 
man,  and  make  him  feel  he  is  a  better  man  by  having  been  singled 
out  for  such  a  mark  of  distinction. 
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The  President  announced  that  next  in  order  was  the  election 
of  Secretary  and  Treasurer. 

On  motion  of  Mr.  William  McDonald,  the  President  was  di- 
ri-c'ied  to  cast  one  ballot  for  Mr.  James  W.  Dunbar  as  Secretar>'' 
and  Treasurer  of  the  Association.  The  motion  was  seconded, 
juit  to  a  vote  and  declared  unanimously  carried.  The  President 
ainionnced  the  result,  and  in  response  to  calls  Mr.  Dunbar  spoke 
as  follows:  (icntlenien,  I  accept  with  pleasure  the  result  of  your 
decision  as  to  who  shall  serve  you  as  Secretary  during  the  com- 
ing yiar.  One  of  the  >;reatest  pleasures  of  my  life  is  to  serve 
you  as  Secretary  and  the  reason  is  that  by  so  doing  I  am  able  to 
conic  in  contact  and  intimate  association  with  some  of  the  best 
fellows  on  earth.  (Api)lause.)  I  assure  you  that  there  is  no 
companionship  or  friendship  that  I  appreciate  more  than  those  I 
have  enjoyed  and  come  into  by  reason  of  being  a  member  of  this 
Association.      (Applause. ) 

Mr.  W.  I^.  Steinwedell,  of  Cleveland,  O.,  was  placed  in  nom- 
ination for  the  lulitorship  of  the  Wrinkle  Department,  On  mo- 
tion, the  Secretary  was  directed  to  cast  one  ballot  for  the  election 
of  Mr.  Steinwedell,  which  was  done,  and  Mr.  Steinwedell  was 
declared  duly  elected. 

In  res|>onse  to  calls,  Mr.  Steinwedell  said:  I  can  only  say  I 
will  do  the  very  best  I  can,  with  the  understanding  that  Mr. 
Miller  run  for  the  jwsition  next  year,  in  accordance  with  his 
l)roniise. 

The  election  for  Directors  resulted  as  follows: 

To  si-rir /liV  years— Messrs.  K.  M.  Mitchell,  St.  Joseph,  Mo.; 
Wni.  McDonald,  Albany,  X.  Y.;  Thomas  D.  Miller,  New  Or- 
leans, La.,  and  John  D.  Mcllhenny,  Norristown,  Pa. 

To  scnr  ofiejrar-^ Mr.  D.  R.  Warmington,  Cleveland,  O. 

The  Association  thereupon  adjourned,  to  convene  the  following 
day  at  lo  A.  m. 


SECOND  DAY-MORNING  SESSION. 

The  Association  was  called  to  order  at  lo  A.  m.  of  the  second 
day.  The  first  business  was  the  consideration  of  the  report  of 
the  Committee  on  Applications  for  Membership,  who  recom- 
mended tl  e  follow^ing  gentlemen  for  election: 
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Active, 

Blauvelt,  W.  S.,  Detroit,  Mich.  Marshall,    W.  D.,  New  Orleans^ 
Crowley,  J.  P.,  St.  Paul,  Minn.  La. 

Carson,  G.  S.,  Iowa  City,  la.      Miller,  C,  Chicago,  111. 
Dougherty,  D.  J.,  Jacksonville,  Meaker,  C.  A.,  Muncie,  Ind. 

Fla.  Moreland,  M.  A.,  Chicago,  111. 

Forbes,  C,  London,  Ont.  Purcell,  T.  D.,  Chicago,  III. 

Fitzgerald,  B.,  Cleveland,  O.       Pearson,     J.    R.,     Indianapolis, 
Gimper,  E.  H.,  Galveston,  Tex.  Ind. 

GriflSn,  T.  M.,  Muncie,  Ind.       Reitmeyer,  A.  F.,  Perth  Amboy, 
Geist,  C.  H..  Chicago,  111.  N.  J. 

Haines,  J.,  Des  Moines,  la.  Springer,  E.  S.,  Leavenworth, 

Hartman,  W.  E.,  Norfolk,  Va.  Kan. 

Lyman,  L.  G.,  Pueblo,  Col.         Spinning,  W.  V.,  Peru,  Ind. 
Murphy,  C.  A.,  Ottawa,  111.        Strolin,  R.,  La  Grange,  111. 
Morton,  H.  E.,  Boone,  la.  Vollum,W.H.,  New  Orleans,  La. 

Mockett,  W.  E.,  Dallas,  Tex.     Walsh,  J.  T.,  Chicago,  111. 

Associaie. 

Brownell,  E.  E.,  Dayton,  O.        Parker,  R.  H.,  Chicago,  111. 
Dresser,  S.  R.,  Bradford,  Pa.      Pattum,  W.  H.,  Chicago,  111. 
Oilman,     G.    P.,    Jr.,    Chicago, Patterson,  M.,  Cleveland,  O. 
111.  Plantinga,  P.,  Cleveland,  O. 

Kellum,  B.  J.,  Chicago,  111.         Schall,  H.  B.,  Chicago,  111. 
Lea,  H.  I.,  Fort  Wayne,  Ind.     Shirra,  J.  C,  Milwaukee,  Wis. 

ELECTION  OF  NEW  MEMBERS. 

On  motion  of  Mr.  J.  B.  Howard,  Mr.  Wm.  McDonald  was 
authorized  to  cast  the  vote  of  the  Association  in  favor  of  the  ap- 
plicants named. 

The  President  welcomed  the  new  members  and  expressed  the 
hope  that  they  would  freely  take-  part  in  the  proceedings. 

ROLL  CALL. 
Roll  call  disclosed  the  presence  of  the  following: 

« 

Honorary  Members, 

Harbison,  J.  P.,  Haftford,  Conn.  White,  W.  H.,  New  York  City. 

Howard,  J.  B.,  Galena,  111. 
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.  httz'e  Members, 

Atkinson,  O.  G..  Goshen,  Ind.  Haase.  E..  Milwaiikee,  Wis. 
Barn:t.  A.  H..  Louisville.  Ky.  Harper.  G.  H..  Altoona,  Pa. 
Barron.    A.    M..    South    Bend.  Howard,  C.   A.,  Aberdeen,  S. 

Ind.  Dak. 

Berkley.  J.  M..  Mobile.  .\la.       Hyde.  H.  H.,  Racine,  Wis. 
Blinks.  W.  M..  Michi^J:un  City.  Jones,  T.  C,  Delaware,  O. 

Ind.  Keller.  C.  M.,  Colombos,  Ind. 

Bowers.  W.  L.,  Davenport.  la.    Kelley.  F.  W.,  Davenport.  la. 
Bredel.  F..  Milwaukee.  Wis.        Knight.  C.  S..  Fort  Wayne,  Ind. 
Buck.  E!.  H..  Viucennes,  Ind.      London.  H.  McK.,  Indianapolis, 
Buttcrworth.  I.,  Denver,  Col.  Ind. 

Clapp.  G.  N..  Middietown,  O.     Lei.mard.  W.  H..  Chicago,  IIL 
Collins.  C,  Elkhart.  Ind.  Lloyd.  E.  F.,  Detroit,  Mich. 

Cooke,  A.  S.,  New  York  City.    Luther.  F.  E.,  Chicago,  111. 
Copley,  I.  C  Aurora.  III.  Lynn.  J.  R.,  Waterloo.  la. 

Cowder>-.  E.  G.,  St.  Louis,  Mo.  Lynn.  J.  T..  New  York  City. 
Cowdery.  R.  E.,  Topeka.  Kan.  Mansur.  J.  H.,  Royersford,  Pa. 
Cressler,   A.   D..   Fort  Wayne.  McI>onald.  D.,  Louisville,  Ky. 

Ind.  McIX>nald.  W.,  Albany,  N.  Y. 

Diall,  M.  N..  Terre  Haute.  Ind.  Mcllhenny.  J.  D.,  Philadelphia, 
Dickey.  C.  H..  Baltimore.  Md.  Pa. 

Doty,  P..  Detroit.  Mich.  McKee.  J.  M.,  Meridian,  Miss. 

Doherty.  H.  L..Xew  York  City.  Miller,  T.  D..  New  Orleans,  La. 
Dunbar,  J.  W.,  New   Albany.  Miller.  A.  S.,  Baltimore,  Md. 

Inrl.  Miller.  I.  A..  Colorado  Springs, 

KU)crt.  V.  L..  St.  Paul.  Minn.  Colo. 

Klston,  I.  C.  Jr.,  Keokuk,  la.   Mitchell.  K.  M..  St.  Joseph,  Mo. 
ICnriKht,  J.  H.,  Carthage,  Mo.    Morrell.  E.  E.,  Oak  Park,  lU. 
Ferricr,  J.,  Columbus,  Ga.  Moses,  F.  D..  Trenton,  N.  J. 

FilzKerald,  J.  H.,  Houston, Tex.  Murdock.  G.  T..  Elkhart,  Ind. 
IwIkts,  J.,  Chattanooga,  Tenn.  Murdock,  J.  W.,  Joliet,  111. 
Forstall,  A.  K.,  New  York  City.  Norris.  R.,  Philadelphia,  Pa, 
Frcesc,    F.    W.,    Fort   Wayne,  Nutting,  C.  H.,  Chicopee.  Mass. 

Ind.  Olds,  H.  L..  Bloomington,  O. 

Fullcrton,(;.,Jr.,Buf!alo,  N.  Y.  O'Malley,  P..  Aurora.  111. 
Gcrould,  C.  L.,  Galesburg,  111.   Page, C.H.,Jr., Philadelphia, Pa. 
GiniiKT,  J.,  (Galveston,  Tex.        Perkins,    B.   W.,  South   Bend, 
Goodnow  G.  F. ,  Waukcgan,  I II.  Ind. 
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Pratt,  E.  G.,  Milwaukee,  Wis.   Sweetman;  M.  M.,  Kansas  City, 
Quinn,  A.  K.,  Newport,  R.  I.  Mo. 

Roper,  G.  D.,  Rockport,  111.       Thwing,  O.  O.,  St.  Louis,  Mo. 
Runner,  Z.  T.  F.,  Freeport.  111.  Wallace,  W.,  Lafayette,  Ind. 
Salter,  W.  J.,  Florence,  Ala.       Walker,    E.    M.,    Hyde    Park, 
Searle,  R.  M.,  Mount  Vernon,  Mass. 

N.  Y.  Walker,  S.  R.,  Bay  City,  Mich. 

Shelton,F.H.,  Philadelphia,  Pa.  Waring,  G.  H.,  Omaha,  Neb. 
Slade,  R.  E.,  Lockport,  N.  Y.    Warmington,  D.  R.,  Cleveland, 
Somerville,  J.,  Indianapolis,  O. 

Ind.  Warmington,  G.  H.,  Cleveland, 

SteinwedeU,  W.,  Quincy,  111.  O. 

Stein wedell,  W.  E.,  Cleveland,  Whysall,  G.,  Evansville,  Ind. 

O.  Witherby.    E.   E.,    New    York 

Stephens,  A.  K.,  Washington,  City. 

D.  C. 

Associate  Members, 

Barnes,  G.  W.,  Pittsburg,  Pa.     Martin,  J.  H.,  Chicago,  111. 
Buckley,  J.  C,  Chicago,  111.        McDonald,  D.,  Albany,  N.  Y. 
'   Carpenter,  H.  A.,  Pittsburg,  Pa.  Mcllhenny,  J.,  Philadelphia,  Pa. 
Clayboume,  C.W.,  Chicago,  111.  Osius,  G.,  Detroit,  Mich. 
Corbus,  F.  G.,  Cleveland,  O.       Parker,  G.  W.,  St.  Louis,  Mo. 
Eaton,  A.  B.,  Chicago,  111.  Persons,  F.  R.,  Toledo,  O. 

Elliott,  H.  J.,  Chicago.  111.  Russell,  D.  R.,  St.  Louis,  Mo. 

Gassett,  A.  L.,  Detroit,  Mich.    Stacey,  A.  J.,  Cincinnati,  O. 
Guldlin.O.N., Fort  Wayne> Ind.  Steward,   R.   B.,    Chattanooga, 
Harper,  H.  D.,  Chicago,  111.  Tenn. 

Hayward,  S.F.,  New  York  City.  Terhune,  C.  F.,  New  York  City. 
Helme,  W.  E.,  Philadelphia,  Pa.  Wickham,  L.,  St.  Louis,  Mo. 
Jacobs,  C.  H.,  Detroit,  Mich.      Witherden,  G.  M.,  Philadelphia, 
Johnston, E.D.,Connersville,Ind.        Pa. 
Lindsay,  C.  R.,  Chicago,  111. 

REPORT  OF  COMMITTEE  ON  NEXT  PLACE  OF 

MEETING. 

On  call  from  the  President  the  Committee  on  Place  of  Next 
Meeting,  through  Mr.  F.  H.  Shelton,  submitted  the  following 
report : 
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It  seems  the  prevailing  idea  of  the  membership  of  this  conven- 
tion to  hold  its  next  meeting,  in  1904,  in  the  city  of  St.  Louis,  in 
view  of  the  lixposition  feature  that  will  there  exist,  and  to  which 
many  of  the  members  will  probably  desire  to  go  in  any  event.  In 
accordance  with  that  feeling  the  Committee  decided  to  recommend 
St.  Louis  as  the  place  of  meeting.  At  the  same  time  this  report 
of  the  Committee  to  that  effect  can  be  accepted  or  rejected  by  the 
meml)ers,  of  course,  at  their  pleasure.  I  might  say  the  sentiment 
seemed  to  be  so  general  for  St.  Louis  that  no  other  place  was 
either  mentioned  or  suggested.  The  Committee  felt  that  the 
selection  was  not  entirely  ideal.  It  is  hard  to  have  anything  but 
hurried  sessions  and  irregular  attendance  in  Exposition  years, 
but  there  seemed  to  be  no  nearby  town  in  which  we  could  meet 
and  then  adjourn  to  St.  Louis  without  going  a  considerable 
distance.  The  Committee  finally  concluded  that  St.  Louis  would 
1^  the  place  after  all,  and  it  so  reports. 

On  motion  of  Mr.  William  McDonald,  the  report  of  the  Com- 
mittee was  received  and  adopted. 

REPORT  OF  COMMITTEE  ON  PUBLICATION  OF 

PROCEEDINGS. 

Mr.  O.  O.  Thwing,  of  St.  Louis,  read  the  following  report 
from  the  Conunittee  on  Publication  of  Proceedings : 

To  the  President  and  Members  of  the  Western  Gas  Association  : 
Your  Committee  regrets  to  report  that  it  has  been  impossible  to 

issue  a  volume  of  the  "  Proceedings"  during  the  jjast  year. 
The  next  volume  will  include  the  Proceedings  of  the  years  1899, 

1900,  1901  and  1902.     This  volume  is  in  preparation  and  will  be 

published  during  the  coming  year. 

O.  O.  Thwing,  Chairman, 

Altkn  S.  M1LI.ER, 

Wm.  McDonald, 

Committee. 

On  motion  of  Mr.  Miller  the  report  was  accepted  and  the  Com- 
mittee continued. 

REPORT  OE  LIBRARY  COMMITTEE. 

Mr.  F.  H.  Shellon,  from  the  Committee  on  Library,  presented 
the  following  reports 
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To  the  Members  of  the  Western  Gas  Associatio7i : 

You  will  remember  that  two  years  ago  the  George  T.  Thompson 
library  was  bequeathed  to  this  Association,  and  that  its  custody, 
and  the  best  way  to  make  it  of  use  to  the  members,  was  left  in 
the  hands  of  this  Library  Committee,  then  created  for  that  pur- 
pose, and  that  about  the  same  time  I  recommended  the  making 
in  particular  of  a  card  index  for  references  to  gas  books  and 
articles,  and  that  this  work  was  authorized  and  left  in  the  hands 
of  the  Library  Committee. 

Referring,  first,  to  the  library,  the  Committee  has  been  dis- 
appointed in  its  small  use  by  the  members,  and  is  somewhat  at  a 
loss  to  account  for  it.  During  the  year  scarcely  half  a  dozen  books 
have  been  called  for.  The  number  of  books  is  over  200,  and  they 
cover  a  wide  range  of  subjects  directly  pertaining  to  our  daily 
business.  It  would  seem  as  though  they  should  be  used  to  a 
greater  extent  than  has  been  the  fact.  The  Committee,  surmising^ 
that  possibly  the  rules  may  not  be  practical,  or  in  some  way  ob- 
jectionable, or  that  the  library  has  not  been  sufficiently  advertised, 
will  greatly  appreciate  it  if  any  of  the  members  with  ideas  or 
feeling  on  the  subject  will  kindly  point  out  any  weaknesses,  in 
the  discussion  of  this  report.  It  is  felt,  in  part,  that  the  greater 
publicity,  to  make  the  library  better  known,  might  be  well  for 
the  present  at  least,  and  that  possibly  the  information  regarding^ 
it  (in  the  back  of  the  printed  list  of  members)  is  rather  obscure,, 
so  it  is  recommended  that,  until  further  notice,  the  list  of  books,, 
rules  and  information  concerning  it  be  printed  and  mailed  separ- 
ately and  in  large  type  and  form,  and  that  a  brief  quarterly^ 
bulletin  be  printed  and  mailed  each  member,  advising  and  remind- 
ing of  the  library,  and  of  additions  to  it. 

The  thanks  of  the  Association  are  extended  by  the  Committee 
to  those  who  have  donated  books  during  the  year:  Messrs.  J.  B.. 
Howard,  Wm.  McDonald,  Albert  Dunbar,  Jas.  W.  Dunbar,  A.  H- 
Barret,  Holyoke  (Mass.)  Gas  Co.,  and  F.  H.  Shelton. 

It  is  needless  to  say  that  further  contributions  are  earnestly  re- 
quested. Only  by  the  members  helping  can  the  library  be  built 
up  into  the  comprehensive,  complete  and  helpful  feature  that  it 
ought  to  be  of  our  Association  work. 

As  to  the  **Card  Index.'*  You  will  recollect  that  this  was  ex- 
tensively advertised  and  broached,  and  that  it  was  started  as  a 
subscription  undertaking,  costing  each  member  from  $10  to  $50 
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a  year,  somewhat  according  to  the  size  or  nature  of  the  company. 
A  good  number  of  subscribers  was  secured,  but  the  first  year 
went  by  without  progress  in  the  work,  owing  to  not  being  able 
for  a  variety  of  reasons,  to  secure  a  suitable  man  to  do  the  work 
of  indexing.  Half  a  dozen  men  were  considered,  but  could  not 
undertake  the  work  for  one  reason  or  another.  In  order  to  avoid 
f\irtlier  delay,  I  decided  thereupon  to  do  what  I  could,  and  to 
start  the  work  myself;  and  I  personally,  this  past  year,  have  pre- 
pared that  which  the  Conmiittee  now  returns  as  its  first  delivery 
or  part  of  the  work. 

I  take  pleasure  in  submitting  herewith  a  card  index  of  some 
1,340  references  to  books  and  articles  on  gas  subjects.  It  is  the 
key  to  almost  anything  in  gas  that  one  wants  to  know.  That  is, 
it  directly  tells  one  where  one  can  tind  the  latest  articles  on  any 
subject,  or  what  books  there  are.  For  instance — at  random — one 
is  looking  up  tar  pavements.  There  are  references  to  6  recent 
articles  on  that  subject.  One  is  interested  in  coke  ovens.  There 
are  references  to  about  25  different  articles  on  the  subject.  One 
wants  to  look  up  inclined  retorts.  There  are  about  25  articles 
also,  etc.,  etc.  The  references  are  in  printed  card  form  packed 
in  cardboard  boxes  about  4x5x18  each,  and  are  classified  into  77 
different  subjects,  from  coal  bins,  concrete  specifications,  under- 
water mains,  or  anything  else  in  the  practical  line,  to  the  driest 
articles  on  taxation,  depreciation,  municipal  control  and  other 
controversial  topics. 

This  index  includes  every  paper  that  has  been  presented  to  the 
New  England,  the  American,  and  the  Western  Associations, 
from  the  iK'ginning  of  each.  It  includes  every  book  i^some  200), 
that  I  could  get  track  of,  as  ever  published,  i)ertaining  to  the  gas 
business;  and  it  includes  every  paper  of  the  Ohio,  the  Michigan, 
the  Pacific,  and  the  Texas  Southwest  Associations,  of  the  last 
five  years,  and  every  other  article  that  seemed  practically  worth' 
while,  that  has  api)eared  in  the  American  Gas  Light  Journal  for 
the  past  five  years — that  is,  from  1898  to  1902  inclusive — and 
this  includes  many  English  papers  reprinted.  The  index  in  brief 
covers  practically  all  current  references  and  the  best  current 
thoughts  on  gas  topics. 

Do  not  think,  however,  that  becau.se  it  exists,  your  condition  will 
automatically  improve.  It  is  not  worth  10  cents  unless  it  is  intel- 
ligently used.    Books  unopened  teach  nothing.    Books  themselves 


67 

are  worthless  to  the  sluggish,  or  to  those  who  do  not  seek 
in  their  pages,  or  do  not  try  to  read  them.  But  to  the  earnest 
worker,  to  the  man  who  wants  to  know  more  about  some  certain 
topic,  this  index  will,  in  my  opinion,  tremendously  help. 

As  to  the  continuance  of  the  work:  What  is  in  hand  is  good, 
but  it  can  be  enlarged  by  indexing  papers  and  articles  in  the  last 
ID  to  15  years,  many  of  which  are  standard  and  most  helpful, 
and  it  should  be  kept  up.  The  Committee  recommends  that  the 
Committee  be  continued,  that  the  Association  allotment  of  $250 
he  renewed,  that  the  best  arrangements  possible  be  made  by  the 
Committee  for  the  indexing  of  this  year's  articles  and  as  much  of 
previous  years  as  feasible. 

Finally,  to  those  who  use  the  index,  these  points:  It  is  not 
supposed  to  cover  presidential  addresses,  experience  and  adver- 
tising departments  or  wrinkles,  which  it  is  hoped  to  sometimes 
have  collected  and  separately  published,  natural  gas,  acetylene, 
legal  decisions  of  local  interest  only,  patent*  processes  not  tried 
out,  and  general  subjects,  such  as  heat,  coal,  steam,  etc.  It  aims 
to  be  a  practical  gas  man's  index  to  recognized  gas  subjects.  If 
one  has  a  file  of  the  Journal  an  article  can  be  read  at  once.  If 
not,  go  to  the  nearest  company  that  has  a  file  arid  read  up, 
and  to  those  of  you  who  may  contemplate  getting  any  of  the 
b3oks  referred  to  (if  they  are  not  in  the  Association  Library  to  be 
borrowed),  I  shall  be  more  than  glad  to  reply  to  any  inquiries  as 
to  character,  size,  price,  where  they  can  be  procured,  etc. 

Respectfully, 

F.  H.  Shei^ton,  Chairman, 
Wm.  McDonald, 
O.  O.  Thwing, 
A.  H.  Barret, 
JAS.  W.  Dunbar, 
Commt/^ee, 

At  the  close  of  the  report  Mr.  Shelton  further  said:  In  regard 
to  this  index  I  would  like  to  give  you  an  idea  of  its  complete- 
ness. It  is  printed  in  three  colors.  White  cards  are  references 
to  articles  in  journals  and  gas  papers.  Pink  cards  are  references 
to  books  on  the  subject.  Yellow  cards  are  the  tab  guide  or  sub- 
ject cards 

Mr.  McDonald — You  have  not  stated  how  it  is  to  be  obtained. 
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brought  about  by  the  eflForts  of  the  people  in  charge,  viz:  A  feeling 
of  confidence  between  consumers  and  the  gas  company,  good  ad\"er- 
tising,  the  good  will  and  opinion  of  the  press  and  the  same  of  the 
city  government. 

I  would  not  attempt  to  lay  down  an  absolute  plan.  I  will 
make  a  few  suggestions  with  the  hope  that  they,  with  any  dis- 
cussions that  may  follow,  will  fully  answer  the  question. 

Without  a  feeling  of  confidence  between  the  consumer  and 
company  it  is  well  nigh  impossible  to  get  a  consumption  beyond 
what  one  might  think  is  absolutely  necessary.  On  the  other 
hand,  if  the  consumer  has- implicit  confidence  in  the  company 
with  which  he  is  dealing,  it  is  much  easier  to  present  a  convinc- 
ing argument  as  to  the  merits  of  appliances  which  you  may  seek 
to  sell.  The  ways  to  establish  this  confidence  have  been  dwelt 
upon  by  writers  of  other  papers,  and  consist  mainly  in  not  per- 
mitting any  dissatisfaction  to  exist.  If  the  consumer  has  a  large 
bill  there  must  be  some  reason  for  it.  The  size  of  it  was  not 
made  by  the  company  but  by  the  consumer  himself,  and  it  should 
be  the  company's  business  to  ascertain  the  cause.  In  many  caseS 
it  may  be  very  easily  determined  by  the  use  of  a  complaint  meter. 
It  is  not  always  possible  to  make  an  exact  explanation  of  large 
bills,  but  it  can  be  dolie  in  a  majority  of  cases.  For  instance, 
people  using  stoves  will  not  be  as  careful  in  lighting  and  extin- 
guishing them  in  winter  as  in  summer,  as  heat  in  cold  weather  is 
as  desirable  as  it  is  undesirable  in  summer,  and  their  personal 
comfort  is  a  greater  incentive  to  economy  in  hot  weather  than  in 
cold  weather.  Their  needs,  so  far  as  cooking  is  concerned,  are 
no  greater  one  month  than  another;  but  cold  weather  will  show 
larger  bills  for  cooking  than  summer,  and  without  an  explana- 
tion the  consumer  will  naturally  think  he  is  getting  the  worst  of 
it.  If  meter  in.spectors  make  an  error  in  taking  the  meter  state- 
ment, the  right  thing  to  do  is  to  acknowledge  it  and  correct  the 
mistake  at  the  time,  or  the  following  month,  as  the  consumer 
might  prefer.  We  are  all  mortal  and  prone  to  err,  and  the  con- 
sumer will  think  much  more  of  you,  if  the  mistake  has  been 
made,  to  acknowledge  it,  rather  than  to  make  him  believe  that 
he  has  burned  the  gas. 

^ith  a  feeling  of  confidence  between  consumer  and  company 
it  is  possible  to  get  the  consumer  to  use  gas  for  everything  that 
requires  heat  and  light,  with  the  possible  exception  of  continuous 
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j^as  for  s()  many  different  purposes. 

I**or  instance,  Smith  uses  gas  for  cooking,  Brown  uses  it  for 
lighting  andjises  coal  for  cooking,  Jones  uses  gas  only  for  a 
couj)le  of  grates,  lights  his  house  with  electric  lights,  and  has  his 
ooking  done  with  gasoline  and  coal.  Now,  if  they  each  find  it 
ccoiUjinical  to  use  for  their  diflFerent  purposes,  it  would  seem  that 
each,  with  pro^Hfr  arguments,  could  be  induced  to  use  it  for  all 
purjK^ses  mentioned. 

The  service  pipe  and  meter  are  originally  put  in  for  light  or 
fuel,  and  sometimes  for  both.  If  for  one  purpose  only,  the  con- 
sumer reixratedly  visited  by  a  solicitor,  and  on  his  failure,  another 
can  generally  get  the  fuel  consumer  to  put  in  lights;  if  not  the 
whole  house,  get  one  light,  and  later  the  whole  place  caii  be 
secured.  He  must  constantly  keep  the  fact  before  the  people 
that  gas  is  the  iK^st  and  cheapest  light  per  candle  on  earth.  It  is 
the  most  reliable.  It  can  be  turned  up  or  down,  and  the  require- 
ments large  or  small  constantly  met.  It  never  goes  out.  In 
.short,  it  is  the  best  light  that  money  can  buy. 

If  the  consumer  uses  gas  for  light,  he  uses  the  same  arguments 
as  to  gas  for  fuel.  These  facts  should  be  impressed  on  your  solicitor 
.so  thoroughly  that  he  will  be  an  enthusiastic  believer  himself,  as 
no  one  can  tell  the  merits  of  gas  as  well  as  those  who  belie\'e  in  it 
themselves.  If  the  consumer  uses  gas  for  both  illuminating  and 
cooking,  sell  him  a  water  heater,  either  circulating  or  instantan- 
eous, a  gas  grate  or  log  for  his  fireplace,  a  heating  stove  for  an 
occasional  cold  day,  spring  or  fall,  also  a  small  heater  for  his 
bathroom  at  any  time,  a  boiling  stove  for  heating  small  quantities 
of  water  elsewhere  than  the  kitchen,  etc.,  etc. 

If  coal  stoves  are  used  for  heating,  sell  them  a  Bunsen  tube  to- 
light  their  fires  with.  This  will  do  it  right  and  not  smut  the 
mica.  (las  ranges  can  be  used  in  churches,  lodge  rooms  and 
society  halls,  and  no  trouble  will  be  exi)erienced  in  starting  their 
sale  if  there  is  the  slightest  need  for  them,  or  if  the  arguments 
are  brought  forcibly  to  them. 

Scarcely  a  plac^  can  be  found  that  could  not  find  some  use  for 
gas.  People  as  a  rule  do  not  know  how  many  useful  purposes  to 
which  gas  can  be  put.  Among  them  might  be  mentioned : 
Cooking,  heating,  laundry  work,  water  heating,  both  circulating 
and  instantaneous,  distilling  water,  lighting  coal  fires,  brazings 
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heating  Japanning  ovens,  tempering  steel,  brazing  paint  burning, 
heating  moulding  machines,  ripening  bananas,  general  dental 
uses.  coflFee  roasting,  peanut  roasting,  heating  candy  to  soften  it, 
wood  embossing  machines,  heating  glue  pots,  heating  cylinder 
for  bending  veneer,  heating  wax  for  harness  sewing  machines, 
heating  card  embossing  machines,  heating  copper  half-tone  plates, 
soldering  iron  furnaces,  re-curing  tobacco  in  cigar  factories,  book- 
binders, shoemakers,  jewelers,  water  bath  for  keeping  things  warm, 
heating  ventilating  flues,  china  kilns,  heating  small  steam  boilers, 
meat  broiling  in  refitted  charcoal  broilers,  gas  engines,  enameling 
ov^ens,  etc.,  etc. 

Gas  arc  lights,  if  rented  by  the  gas  company,  will  prove  one  t)f 
the  best  increasers  of  consumption ,  as  well  as  a  profitable  invest- 
ment from  which  to  derive  an  income  for  rental.  Likewise, 
appliances,  stoves,  etc. ,  sold  at  prices  and  installments  that  people 
can  pay. 

Personal  visits  of  the  manager  or  some  other  competent  person 
to  factories,  etc.,  will  be  productive  of  good  results,  as  he  will 
notice  places  where  gas  can  be  used  with  profit  to  the  owners  and 
the  gas  company.  For  example,  the  writer  was  in  a  paper  box 
factory  recently  on  some  business  other  than  gas,  and  on  going 
through  one  of  the  rooms  noticed  that  the  folding  machines  used 
steam  heated  glue  pots.  It  only  took  about  five  minutes  to 
show  the  owners  that  a  circulating  water  heater  could  do  the 
work  better  and  cheaper  in  summer  than  they  could  keep  a  steam 
boiler  fired  up.  Numerous  other  jobs  have  been  secured  in  this 
way. 

To  systematically  work  the  territory  a  card  index  should  be 
kept  and  corrected  at  intervals,  of  every  house  along  the  lines  of 
mains  showing  what  each  used  for  lights,  fuel,  etc.  From  this 
can  be  kept  small  books  with  the  information  tabulated  under 
the  street  numbers  for  the  use  of  the  solicitor.  These  will  enable 
the  solicitor  to  put  his  time  where  it  will  do  most  good. 

He  can  make  his  visits  for  a  distinct  purpose,  and  not  annoy 
people  by  useless  questions,  or  trying  to  sell  them  something 
they  already  have.  Among  the  best  advertisements  a  company 
can  have  are  people  who  are  using  gas  appliances  they  are  satis- 
fied with.  If  the  housekeeper  has  an  appliance  in  her  kitchen 
that  lightens  her  work  and  raises  the  standard  of  her  cooking, 
she  is  sure  to  tell  others.     So  if  she  is  satisfied  with  some  gas 


72 

appliance  that  she  may  be  using,  she  will  be  the  means  of  making 
the  ])ath  easy  for  the  solicitor  among  those  not  supplied,  when  he 
makes  his  visits.  Good  newspaper  advertising  is  very  essential 
and  necessary,  as  it  brings  you  in  contact  with  people  you  would 
not  reach  by  any  other  means.  If  the  gas  **ad.*'  appears  in  the 
paper  every  day,  and  in  places  where  the  reader  cannot  help  but 
see  it,  it  will  in  time  bring  many  a  customer  that  would  not  be 
interested  otherwise.  Newspai>er  advertising  cannot  be  too 
hi);hly  recommended. 

There  is  a  good  deal  of  advertising  that  can  be  done  outside  of 
n(,-ws])a]KTs.  Bulletin  l)oards  can  be  utilized,  posters  can  be  used, 
attractive  printed  matter  that  is  furnished  by  manufacturers  can 
be  judiciously  distributed.  Puzzles  and  booklets  can  be  given  the  , 
children,  as  one  very  good  way  to  reach  the  mother  is  to  get 
into  the  good  graces  of  her  children. 

The  good  opinion  of  the  press  is  also  very  necessary.  Public 
opinion  is  moulded  by  the  press  of  the  country,  and  if  your  local 
newsj)a|)er  says  nice  things  about  you.  the  readers  will  say  the 
same,  and  it  is  certainly  better  to  have  them  say  nice  things  about 
you  than  to  have  them  tell  their  readers  that  you  are  a  gang  of  high- 
way nun,  always  ready  to  hold  them  up,  and  that  your  meters  are 
wrong,  that  your  ])rices  are  too  high,  etc.  Newspaper  men.  as  a 
rule,  are  intelligent  people  who  are  open  to  reason.  Take  them 
into  your  confidence  to  a  certain  extent,  and  they  will  be  your 
friends.  If  you  have  satisfied  customers,  you  will  very  likely 
have  good  friends  in  the  newspaix?rs.  It  is  a  kicking,  discon- 
tented jnihlic  that  usually  makes  a  kicking  newspaper. 

The  good  will  of  the  city  government  is  likewise  essential,  and 
cannot  be  too  highly  recommended.  They  have  it  in  their  power 
to  cause  manv  annoyances,  and  people  are  as  ready  to  believe 
their  acts  right  as  they  are  to  Wieve  the  newspaper,  and,  as  a 
general  proposition,  one  is  backed  up  by  the  other. 

DISCUSSION. 

Thk  Presidknt — You  have  heard  a  very  interesting  paper  by 
Mr.  Perkins  on  a  topic  that  is  one  of  the  most  interesting  fea- 
tures connected  with  gas  companies — the  commercial  side.  I 
wou!d  be  glad  to  have  it  thoroughly  discussed. 

Mr.    Sk.\rle — In   one  community   we   have  had    a    notable 
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increase  in  gas  bills,  particularly  among  new  houses.  We  opened 
up  a  special  set  of  records  to  keep  track  of  those  increased  bills 
and  find  the  cause  of  them,  and  if  found  legitimate  we  proposed 
to  maintain  that  increased  business  with  the  old  consumers.  The 
investigation  showed  that  the  return  to  the  use  of  dark  wall 
paper  had  materially  increased  the  gas  bills  in  new  homes,  where 
they  first  depended  on  white  walls  for  the  first  year,  and  then 
turned  to  the  tapestry  papers  now  in  vogue.  We  found  many 
cases  of  rooms  with  white  plastered  walls  that  formerly  had  been 
lighted  by  i  open  flame  burner,  but  after  the  new  papering  was 
put  on  they  would  need  about  3.  Of  course,  then  they  blamed 
the  gas  company  right  along.  We  argued  that  the  tone  of  the 
paper  had  darkened  the  room  and  satisfied  them  it  was  so.  This 
resulted  in  the  installing  of  7  or  8  Welsbachs,  3  or  4  of  which 
ivere  used  in  the  dining  rooms  and  libraries,  and  resulted  in  an  in- 
crease among  those  consumers  of  15  to  30  per  cent,  consumption, 
all  from  the  use  of  dark  wall  paper. 

Mr.  John  D.  McIi^henny — Mr.  Perkins  has  so  well  covered 
the  subject  that  he  leaves  very  little  to  be  said.  I  would  call  es- 
pecial attention  to  the  advantage  of  cultivating  the  sale  of  gas  for 
industrial  purposes.  I  believe  gas  companies  have  neglected  that 
field  of  their  business  more  than  any  other,  and  it  is  a  most  de- 
sirable field.  In  industrial  consumption  the  use  is  entirely 
throughout  the  day;  it  is  continuous  use,  and  we  all  know  that 
the  more  continuously  any  product  is  used  the  more  profitably 
we  can  sell  it,  I  think  that  bills  for  industrial  gas  are  paid  more 
willingly  also  than  any  other  class  of  gas  bills.  The  man  recog- 
nizes that  it  is  a  part  of  his  business.  I  believe  we  should  use 
•every  endeavor  to  find  out  the  avenues  by  which  we  can  sell  gas 
for  industrial  purposes,  and  to  follow  them  up.  I  believe  that 
it  will  pay  where  a  consumer  can  be  secured  for  industrial  pur- 
poses to  make  almost  any  arrangement  with  him  as  to  appli- 
ances; give  him  the  appliances  if  necessary,  in  order  that  gas  may 
be  used.  I  know  personally  of  several  lines  which  have  been 
developed  most  profitably  by  the  gas  company  buying  even  an 
expensive  appliance  and  placing  it  in  use  upon  trial. 

Mr.  Shelton — I  w^ould  like  to  bring  out  just  one  point  that 
•especially  impressed  me  in  that  paper;  that  is  the  value  of  news- 
paper advertising.  Of  course,  all  advertising  is  good,  and  no  one 
can  say  any  one  channel  is  the  only  way  by  which  to  advertise; 


74 

half  a  dozen  or  a  dozen  different  ways  should  be  used.  But  I  have 
had  one  or  two  cases  of  siich  remarkable  growth  in  towns  where 
we  have  used  the  newspapers  to  a  large  extent,  that  I  have  been 
forced  to  the  conclusion  that  there  must  be  even  more  in  news- 
paper advertising  than  I  have  heretofore  credited  it  with.  There 
is  one  city  with  which  I  am  connected  in  which  we  have  carried 
every  week  either  a  full  page  or  half  page  advertisement.  That 
would  cause  some  of  the  earlier  traditions  about  advertising  in 
the  business  to  l)e  jarred  a  good  deal — spending  such  an  amount 
(several  thousand  dollars)  for  half  and  full  page  advertisements; 
but  we  grew  in  that  city  last  year  from  all  causes — prosperity, 
coal  strike  and  everything  else.  We  grew  nevertheless  79  per 
cent,  from  the  year  before,  and  while  much  of  that  came  from 
other  causes,  I  do  feel  convinced  that  our  tremendous  news- 
paper  advertising,  that  went  into  every  home  (not  in  half  col- 
unuis  or  two  or  three  columns,  or  only  part  of  a  page  at  the  top, 
but  over  a  whole  page — gas  engines  one  week,  gas  ranges  another 
week,  changing  from  week  to  week)  convinced  the  people  that 
our  educational  campaign  was  worth  studying.  They  looked  for 
the  gas  news  each  week — I  have  no  doubt  it  helped  us  tremend- 
(Hisly.  In  that  connection  practical  politics  comes  in.  It  was 
necessary  to  raise  the  price  of  gas  in  thai  city  last  wfnter,  under 
the  conditions  of  the  cost  of  fuel.  We  had  been  selling  for  $1, 
and  we  put  the  price  up  to  $1.25.  Under  ordinary  circumstances 
I  think  the  newspapers  would  have  been  prett}'  "quick  on  the 
trigger"  and  gone  for  us  pretty  hard,  because  it  did  not  cost  them 
anything,  and  they  would  probably  get  the  approbation  of  the 
j)ublic,  but  knowing  that  they  got  a  revenue  from  the  gas  com- 
pany of  several  thousand  dollars  a  year,  it  made  them  a  great 
deal  more  cautious  and  careful  as  to  what  they  said.  They 
thought  twice  before  they  criticized  that  raise  in  the  price  of  gas. 
I  don't  mean  to  say  it  was  undue  influence,  but  I  do  mean  to  say 
if  there  are  fair  business  relations  between  the  gas  companies  and 
the  newsj)a])ers  through  the  medium  of  the  purchase  of  space  in 
their  colunnis,  it  makes  the  newspapers  more  reasonable  in  their 
point  of  view,  and  more  fair  in  what  they  do  say,  rather  thaa 
disturb  such  existing  relations  as  result  from  lilK*ral  advertising. 
Mr.  Rick — I  notice  the  gentlemen  advocates  the  renting  of 
gas  arc  lights.  I  believe  that  is  a  mistake.  We  started  to  rent 
gas   arc   lights   in   Norfolk,  Va.,  but   after  a  year's  exixirience 
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became  doubtful  about  it;  some  began  to  come  back  to  us.  We 
wrote  to  a  considerable  number  of  our  friends,  and  the  replies 
when  they  came  in  surprised  us;  they  were  from  large  gas  com- 
panies and  small  ones,  and  a  great  majority  of  them  were  decid- 
edly against  the  renting  of  gas  arcs.  We  have  switched  around 
our  entire  business,  and  put  our  gas  arcs  on  the  installment  basis, 
so  they  will  ultimately  become  the  property  of  the  consumer. 
We  have  ceased  renting  any  more  lamps;  only  sell  them  on  short 
time.  At  the  present  low  cost  of  $7  it  is  easy  to  sell  them,  and 
once  owned  by  the  consumer  they  will  stay  in  use,  while  with  a 
constant  rental  charge  we  feel  they  would  sooner  or  later  be  dis- 
continued.    We  maintain  arcs  at  a  low  cost  to  the  owner. 

Mr.  Enright — I  would  like  to  call  attention  to  a  little  incon- 
sistency on  this  matter.  We  are  in  the  electric  light  as  well  as 
the  gas  business.  We  put  in  an  eJectric  arc  free  of  charge ;  I 
don't  know  of  any  electric  company  that  doesn't  do  the  same 
thing.  We  sell  gas  arcs  at  cost.  I  would  like  to  have  some 
gentleman  tell  me  why  it  is  that  gas  companies  cannot  be  as 
liberal  in  this  line  as  electric  companies.  The  electric  people  put 
out  the  best  inclosed  arc  without  asking  any  questions  whatever. 
They  simply  get  the  best  arcs  and  put  them  in  and  keep  them  in 
repair;  series  arcs  they  trim  every  day.  I  have  heard  of  one  or 
two  cases  where  gas  arcs  were  put  out  free,  but  they  are  the  only 
ones  that  I  know  of.  I  firmly  believe  we  could  do  as  well  in  that 
line  as  the  electric  people  do.  It  seems  we  are  a  little  too  con- 
servative on  several  points.  In  pushing  gas  arcs  I  don' t  go  around 
to  our  electric  consumers,  but  I  do  call  very  frequently  on  the 
other  fellow's  people.  I  simply  call  and  ask  the  privilege  of  put- 
ting Humphrey  arcs  in  on  trial  free  of  charge  for  a  period  of  ten 
days,  and  at  the  -end  of  that  time  they  can  be  sold  to  the  party  at 
cost  if  he  desires  to  purchase  th^m.  Out  of  the  first  50  introduced 
in  this  way  40  of  them  stuck,  and  I  sold  to  those  parties  at  cost. 
Where  it  is  possible  the  lamp  should  be  the  property  of  the  con- 
sumer. I  think  it  is  better  that  he  should  own  the  lamp;  how- 
ever, this  will  be  largely  a  local  matter.  We  keep  our  gas  arcs  in 
A- 1  repair  free  of  cost  to  the  consumer,  excepting  mantles,  which 
they  cheerfully  pay  for. 

Mr.  Butterworth — Mr.  President,  I  think  we  are  somewhat 
losing  sight  of  the  gist  of  Mr.  Perkins'  paper,  which  is  that  it  is 
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iniirli  more  desirable  to  cultivate  the  increased  use  of  gas  on  the 
]Miit  of  existing;  consumers  than  to  cultivate  new  business.  Out 
in  iHnviT  we  are  so  fully  convinced  of  that  policj'  being  a  good 
OIK"  that  we  are  now  putting  the  major  part  of  our  energy  into 
( tiltiviitiii^  the  use  of  more  gas  on  the  part  of  existing  customers. 
Ilinlofore  we  have  Ix'en  laying  our  solicitors  ( * 'representatives*  * 
wr  call  them,  because  the  word  "solicitors*'  has  the  suggestion 
of  IxMik  agency )  commissions  based  on  the  number  of  new  appU- 
aiK-es  sold.  Hereafter  we  shall  pay  them  on  the  basis  of  the  in- 
(  K-aM'd  ^as  sales  that  they  ])roduce.  I  think  probably  an  increase 
of  s  ]Ki  cent,  on  the  part  of  existing  consumers  is  better  than  an 
iiH  rrasc  of  i,s  or  20  j)er  cent,  secured  by  means  of  new  consumers. 
W'r  have  j^onc  over  our  books  and  calculated  about  what  our  in- 
<  irasiil  ifvcniie  for  the  ensuing  year  will  probably  be,  duejto  the 
Mat  HI  a!  ^',ic)\vtli  of  the  city,  and  to  the  efforts  and  expenditures 
that  wc  have  thus  far  made  in  our  new  business  department. 
W't  ;iM-  ^'.oin^  to  reserve  that  increase  to  ourselves,  and  then  we 
'.hall  pav  0111  representatives  all  that  they  shall  make  this  year 
ov«  I  and  above  that  increase.  We  are  virtually  going  to  fine 
01  prnali/r  llu'in  for  every  ran>^e  they  put  in,  and  for  every  new 
« ti-.ioniei  ihev  ^ri  re<|uirin);  a  new  service  pipe;  bu,t  we  are  going 
to  pay  Ihnn  liberally  for  every  bit  of  additional  business  they 
y,*[  tioiii  existing;  consumers. 

\\u.  I'i'.KKiNs  Something  has  been  said  about  renting  arc 
lights,  and  that  it  was  not  a  profitable  thing  for  gas  companies  to 
do.  My  experience  with  ^ns  arc  lights  is,  if  you  .sell  an  arclight, 
the  consimier,  throu>;h  fancied  economy,  does  not  change  the 
niinitle  at  the  jM'oper  time,  or  they  are  put  in  wrong,  and  the 
residt  is  the  liKht  ^^  thrown  out  and  an  electric  light  put  in.  I 
think  it  is  best  to  rent  them,  and  if  you  will  supply  new  mantles, 
kee]»  tlie  lights  clean,  j)ro|)erly  adjusted,  and  in  first-class  shape, 
you  have  a  constant  consumer  all  the  time.  We  do  not  find  it 
any  troidile  whatever  to  renew  the  leases,  but  where  we  have  sold 
outri>;ht  we  have  lost  nearly  60  ytcr  cent.  The  people  we  rent 
li>;hts  to  are  still  using  them.  Where  they  are  put  into  the 
house  of  an  existing  consumer,  we  have  .substituted  four  lights 
where  i)ossibly  he  had  two. 

On  motion  of  Mr.  Oimi>er  a  vote  of  thanks  was  tendered  Mr. 
Perkins  for  his  pajKT. 
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The  President  introduced  Dr.  W.  H.  Birchmore,  of  Brooklyn,. 
N.  Y.,  who  prefaced  his  lecture  on 

NAPHTHALENE 

with  the  following  remarks  : 

Before  I  begin  I  wish  to  say  a  word  in  behalf  of  my  devotion  to 
the  analysis  of  illuminating  gas.  I  have  been  told  half  a  dozen 
times  during  the  last  year  that  I  laid  altogether  too  much  stress 
on  the  careful  analysis  of  illuminating  gas,  and  that  the  books 
did  not  take  any  account  of  some  15  things  which  I  said  could  be 
fotmd  in  gas  if  people  would  take  a  little  time  to  find  them.  It 
has  come  to  my  knowledge  again  this  morning  that  the  same  pro- 
test of  unnecessary  carefulness  has  been  made  to  some  work  which 
I  have  just  printed.  I  beg  leave  to  state  again  that  the  analysis 
put  down  in  Hempel  is  only  a  scheme  to  be  worked  through  just 
as  fast  as  a  man  can.  It  groups  all  the  paraffines  as  methane 
groups,  the  Cn  Hjn  as  acetylene.  In  the  last  edition  of  Abady's 
book  he  draws  attention  to  the  fact  that  two  more  of  the  ethy- 
lene group  may  be  isolated  without  a  great  deal  of  trouble.  The 
fact  is  there  are  16  ingredients  to  be  gotten  out  of  almost  any  gas 
if  you  will  just  take  a  little  bit  of  trouble.  Excuse  me  for  talk- 
ing  about  a  thing  of  that  kind,  but  it  came  to  me  this  morning 
in  a  way  that  I  thought  I  could  not  overlook. 

Gentlemen:  We  may  b^gin  this  paper  and  its  discussion  by 
asking,  **  What  is  this  substance,  naphthalene?'*  which  is  every- 
where held  as  a  bete  noir  of  the  gas  works  manager. 

Perhaps  the  best  statement  of  the  chemical  nature  of  naphtha- 
lene accessible  to  everyone  is  that  in  Bemthsen;  "Organic 
Chemistry"  p.  498.  This  author  gives  in  admirably  concise 
statement  the  following  information:  "That  portion  of  coal  tar 
which  boils  at  a  high  temperature,  contains  a  number  of  higher 
hydrocarbons,  among  which  may  be  specially  mentioned  naph- 
thalene (Cjo  Hg),  anthracene  (C14  H^j)  and  its  isomeride 
phenanthrene.  The  first  named  is  found  in  the  fraction  between 
180®  and  200°  C,  and  the  two  latter  between  340°  and  360°  C. 
These  compounds  are  of  more  complex  composition  than  benzene, 
the  molecule  of  naphthalene  differing  from  the  latter  by  C4  H.^, 
and  those  of  anthracene  and  phenanthrene  from  that  of  naphtha- 
lene by  the  same  increment.  They  show,  however,  the  most 
complete  analogy  to  benzene  as  regards  behavior,  so  that  almost 
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exactly  the  same  varieties  of  compounds  may  be  derived  from 
them  as  from  Ix-nzene  itself." 

The  imix)rtance  of  this  statement  is  great.  It,  so  to  say,  marks 
for  us  tlie  locality  at  which  this  inquiry  must  beg^n,  and  it  also 
conveys  certain  important  information.  It  tells  us  that  the  two 
jKjints  Ixitvveen  which  naphthalene  distils  are  very  near  each 
other.  It  says,  "  Naphthalene  is  found  in  the  fraction  distilling 
Ixrlween  iSo'^  and  200*^  C.  But  this  small  range  is  not  due  to  a 
hi>(h  nie]tin>(  i)oint.  Pure  naphthalene  melts  at  80^  C,  less  than 
the  tenii)erature  of  boiling  water,  but  to  the  intense  mutual  grasp 
of  this  hydrocarbon  and  its  solvents,  or  those  which  mutually 
dissolve  and  are  dissolved  by  it,  upon  each  other,  which  makes 
it  so  hard  to  part  them. 

Transforming  these   temperatures   into  those  of  the  common 
scale,  we  see  that  naphthalene  distills  between  356®  and  392®  F. 
This  gives  the  limits  Ixitween  which  naphthalene  is  held  in  solu- 
tion as  a  vai)or  condensed  to  fluid  as  20°  C.  and  36®  F.,  a  very 
small  temi^erature  range  indeed.     The  quotation  continues :  "As 
a  matter  of  fact  they  (./.  ^..  naphthalene  and  the  two  isomeres 
mentioned  )  are  undoubtedly  benzene  (benzol)  derivatives.  From 
their  modes  of  formation  and  from  their  l)ehavior  it  follows  that, 
in  the  building   up   of   their  molecules,  the  benzene   (benzol) 
residues  combine  together  in  such  manner  that  two,  or  twice  two, 
carbon  atoms  are  common  to  both  of  them.' '     Be  pleased  to  note 
this  statement,  that  each  molecule  of  naphthalene  stands  for  the 
(lestruclion  of  two  l^nzene  molecules,  two  molecules  of  a  sub- 
stance almost   the  most  valuable  to   the   gas  maker,   and   the 
incorix)ration  of  the  residues  in  a  single  molecule  of  this  trouble- 
some  substance,    which    we    are  in   practice  almost  compelled 
to  eliminate  as  a  common  nuisance. 

Consider  for  a  moment  what  this  mode  of  naphthalene  forma- 
tion mav  imply.  We  have  reason  for  thinking  that  sometimes, 
if  not  frequently,  the  practical  luminosity,  as  measured  at  the 
gas  works  on  the  photometer,  as  well  as  the  available  heat  in 
(luite  too  frequent  instance,  falls  far  below  the  laboratory  calcu- 
lations, calculations  based  on  the  results  of  the  analysis  of  coal 
and  of  the  gas  obtained  from  the  coal,  by  the  laboratory  process 
as  employed  by  chemists  making  use  of  the  laboratory  apparatus. 
This  failure  to  agree  had  so  often  occurred  within  my  experience 
th'it  I  was  Ix^ginning  to  doubt  the  accuracy  of  the  values  gix-en 
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to  the  constants  used,  for  my  results  were  alway-s  too  high.  But, 
after  much  seeking  in  vain  to  find  it.  an  opportunity  oflFered  to 
make  a  comparison  between  the  amount  of  naphthalene  and 
benzene  yielded  by  a  certain  sample  of  coal,  which  I  had  examined 
vnih  special  care.  When  this  coal  was  distilled  in  the  laboratory 
apparatus  to  make  a  sample  of  gas  in  order  that  a  study  might 
be  made  of  the  product,  and  the  amount  of  the  naphthalene  and 
benzene  in  the  gas  made  at  the  gas  works  from  the  same  coal,  of 
which  gas  also  I  had  samples  taken  at  various  points  in  the 
system,  a  discrepancy  appeared,  and  when  it  was  *'worked  back** 
the  fact  stood  out  as  plainly  as  any  fact  could  stand  that  more 
than  65  per  cent,  of  the  benzene  which  was  present  in  the  gas 
made  with  my  experimental  apparatus  had  somehow  disappeared, 
and  that  there  was  more  naphthalene  in  the  gas  than  I  could 
prove  to  be  present  in  the  coal,  even  allowing  that  the  lost  benzene 
had  all  gone  to  make  naphthalene.  But  this  only  adds  a  new 
term  to  the  series,  for  even  if  the  lost  benzene  had  been  converted 
into  naphthalene,  thus  accounting  for  the  increase  in  amount  of 
this  substance,  why  did  the  naphthalene  thus  formed  find  its  way 
into  the  gas;  why  was  it  not  held  back  in  the  heavy  oils,  or  in 
the  tar?  To  answer  this  question,  to  give  not  an  answer  which 
can  be  at  best  only  partly  true  and  may  be  wholly  false,  but  to 
give  the  answer  which  tells  the  whole  truth  and  leaves  nothing 
more  to  be  said,  is  to  have  the  clue  to  the  solution  of  the  whole 
problem,  is  to  have  the  problem  of  eliminating  the  [naphthalene 
plague  very  much  in  hand. 

It  is  but  a  fair  inference,  from  general  experience  and  the  loss 
of  available  benzene,  to  say  that  somehow  and  somewhere  in  the 
process  of  gas  making  two  benzene  rings  are  broken  up  and  that 
the  "residues,**  the  broken  rings  united,  so  far  as  they  remain 
coherent  at  all,  form  the  naphthalene  fetter,  this  undesired  by- 
product which  we  are  considering.  We  may,  therefore,  ask  as 
our  first  question,  **What  are  the  reactions  among  the  gas 
ingredients  leading  up  to  the  formation  of  naphthalene  and  other 
like  hydrocarbons?"  We  may  form  some  opinion  by  study  of 
the  question  in  the  laboratory,  by  experiments  in  synthesis  and 
corresponding  anal3rsis  and  the  after  investigation  of  the  results ; 
but  before  we  undertake  the  discussion  of  the  results  which  have 
been  attained  by  such  examinations  it  might  be  well,  in  the 
interest  of  a  better  understanding  of  the  chemistry  of  the  problem, 
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mechanical.  For  reasons  which  are  perfectly  valid  we  are  certain 
that  the  union  is  physical,  whatever  its  character;  and  in  this 
sense  the  bonds  might  be  considered  to  be  mechanical ;  but  when 
we  use  the  word  ''link,"  **chains,''  **ring,''  ** fetter, "and  a 
host  of  others,  the  language  is  purely  figurative.  It  is  believed, 
for  reasons  which  need  not  be  discussed,  here,  that  the  double 
bonds  form  the  union  between  /.  and  //.,  ///.  and  IV.  and  V, 
and  VI.  y  while  the  atoms  //.  and  ///.,  IV.  and  F.,  and  VI.  and 
/.  are  joined  by  only  one  bond.  In  the  dextrotype  ring  the  atom 
numbered  //.  is  on  the  right  hand  of  that  numbered  /.,  while  in 
the  sinistro-type  ring  the  order  is  reversed  and  the  atom  //.  is  on 
the  left  of  No.  /. 

This  diagram  represents  the  naphthalene  molecule  in  the  same 
way,  and  as. we  call  the  other  the  '* benzene  ring,"  so  we  call  this 

(7)  (f) 
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the  "naphthalene  fetter,"  or  ** handcuff,"  names  introduced  to 
bring  the  picture  more  readily  to  our  minds.  As  there  are  two 
benzene  rings,  so  we  might  expect  as  many  shapes  of  fetters  as 
there  are  pairs  of  carbon  atoms  with  the  double  bond,  but  since  we 
must  consider  that  naphthalene  molecules  have  unions  between 
like  pairs  of  carbon  atoms,  if  we  intend  to  explain  their  existence 
methods- we  are  forced  to  believe  that  only  one  naphthalene  is 
possible.     In  this  case  we  see  that  two  carbon  atoms  have  places 


(^1 


& 


'■'*  ^^^^'  "'"'"•  .    !.enzenc  riii^-  of 

^^•'^'^    -^■•''^'-  ^-   -:yjKr.    as  ha>  \Kt:i 

'^•''I'^^^^^^=''**''  carUin    a:u:   lor.: 

^  ^^'"  ''^  *'  -  i-r  rings  previou-  :o 

■••^^-  ^'^-'^  ■  z   r.K.lt:ciile.     If  ^uch 

.-i:t  place,   ami  very 

^::  result.     Thi>  niaiier 

.  -  -     :•:  ihe  proMtm.  and 

_:  1  tcc'Sahly  tlhykiiir  is 

-    _:ir.:h-jene. 

•    V 'i:;  facts  in  rc-laiioii  to 

^=    ."»rdt:r  of  the  alon>. 

-^  -  ij"c  a  few  points  which 

-cil  formula  of  benzene 

~i-:>  6  atoms  of  carlwn 

^•i'.'w  how  they  are  sup- 


(: 


(■ 


.;;.     !j.:  ::  is  made  up  of  two 

,   ^-i   *  ^  c^a!i  only  have  as  many 

..  -.**^  rin^s.  and,  therefore. 

^       ,.   :  '-^  r.aphthalene.  since  it 

c%  -"-•-"  the  l)enzol  from  which 

^''•'  .       A \r  consider  their  form  to 

*'•  '  ...  .OCX     the  fetter  ',  just  as  we 

^'»'  ^..-..x.  \^  :r.c  ring.     We  also  infer 

''  !  ^   .-^Kr  :wo  rings  one  was  more 

■•  :.^.  ^*iiic:imes  the  ring  on  the 

^'  w*  --U'  left,  is  the  one  which 

.^^  ,va>iv?erations  of  this  order, 

.,  ^  .>.c  >.ucs  >uch  considerations 

«o  vroiK-Jsiiions.   alternative 

^^         :^   Naphthalene -may  l)e, 

v*.»  -^^^^  Vn/enc  rings  of  opposite 

^  ^jaXca  i\\M\  the  other;  or  (2), 

■^^  j^    iu;v>ii  v*t  two  benzene  rings  in 

'  ^  ^^^.  iK»i  Nci  complete,  which  have 

^^  s>i   iv»lK»wing  their  orderly 


.v?*' 


^  ia*.>i'<**  obl.iiniuv;  naphthalene, 


83 

for  the  sake  of  studying  its  formation,  depends  on  the  selection 
of  a  suitable  material  and  applying  analytical  methods,  but  there 
is  one  method  depending  upon  synthetic  processes  which  leads  to 
results  most  interesting  in  their  meanings. 

In  order  that  this  experiment  may  have  its  due  significance, 
please  note  this  diagram.  A  and  B  are  gasholders  to  which  the 


Fig.  3. 

gas  can  be  passed  back  and  forth  from  the  filled  to  the  empty  at 
the  tteed  and  pleasure  of  the  operator;  C  and  D  are  coils  of  glass 
tubing  made  to  functionate  as  refrigerating  apparatus  by  sur- 
rounding them  with  cold  water,  E,  in  which  F\s  indicated,  is  a 
combustion  furnace;  and  /» is  a  tube  of  iron  or  porcelain  nearly 
filled  with  pieces  of  coke  about  the  size  of  large  birdshot,  but  free 
from  dust.  The  purpose  is  to  obtain  a  large  surface  with  which 
the  gas  shall  come  into  contact. 

A  tube  of  iron  may  be  used  instead  of  porcelain,  and  as  it  is 
much  cheaper,  lasts  quite  as  long  as  it  is  needed,  does  not  quite 
but  almost  as  well  as  porcelain,  but  it  is  not  by  any  means  with- 
out influence  at  high  temperatures.  Having  got  the  apparatus 
together  we  fill  the  holder  with  the  gas  (holder  A  for  instance) , 
with  which  we  intend  to  experiment,  and  having  passed  the  gas 
carefully  through  the  furnace  to  expel  the  air,  which  is  allowed 
to  pass  out  at  the  burner  7/,  and  at  which  burner,  when  sufficient 
air  is  expelled  to  make  it  possible,  the  gas  is  for  a  moment  lighted, 
and  as  soon  as  the  flame  at  H  assures  us  that  the  apparatus  is 
indeed  air  free,  we  pass  some  of  thegas  into  B,  so  that  an  equal 
atmosphere  may  exist  at  both  ends  of  the  tube,  and  heat  this  tube 
and  its  contents  in  the  furnace  to  various  temperatures.  It  is 
only  when  the  iron  has  been  heated  almost  to  a  white  heat  that 
its  inferiority  to  porcelain  is  manifest,  and  then  its  influence  is 
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plain  enough,  for  very  hot  iron  is  by  no  means  without  action 
on  hydrocarbon  gases,  and  results  obtained  with  an  iron  tube 
must  always  be  accepted  with  a  certain  caution  until  they  have 
l)een  verified,  ha\e  been  obtained  a  second  time  with  a  porcelain 
tube  or  with  one  of  platinum. 

Having  got  the  apparatus  going  let  me  turn  to  the  same  handy 
text  book  from  which  I  quoted  before  and  read  a  note  on  the 
formation  of  naphthalene:  ''Formation, — By  exposing  a  large 
num!)er  of  carbon  compounds  to  a  red  heat  thus  (together  with 
!)enzene,  styrene,  etc.).  by-passing  the  vapors  of  methane, 
acetylene,  alcohol,  acetic  acid,  etc.,  through  red  hot  tubes. '^ 
ICxcepling  the  dissatisfying  presence  of  that  unwelcome  sign^ 
"etc.,"  nothing  could  1^  more  satisfactory  as  a  statement  than 
this  one.  But  we  do  not  begin  with  passing  pure  hydrogen  and 
the  making  of  the  methane,  because  it  is  possible  but  imprac- 
tical. If  we  wish  to  make  the  higher  hydrocarbons,  as  in  the 
proposed  exiKTiment,  it  is  always  more  simple  to  begin  with  at 
least  a  few  atoms  ready  linked  than  to  try  to  link  <U  "novo,  for  the 
sake  of  avoiding  the  time  loss,  if  not  for  more  serious  reason. 

This  (juolation  lells  us  of  the  wide  range  of  substances  from 
which  this  liydrocarbon  can  be  obtained,  and  assures  us  of  its 
companions,  and  it  also  warns  us  to  consider  how  diverse  and  how 
many  its  formation  methods  must  be.  The  reactions  which 
actually  (Kcur  in  our  experiments  in  making  naphthalene,  as 
the  ])y-products  of  the  making,  should  never  be  regarded  as 
analogous  in  any  two  series  of  reactions  until  this  question  has 
])een  su])mitted  to  examination  and  the  fact  of  the  analogy 
j)roved;  much  less  should  identity  be  assumed,  for  the  widest 
divergence  is  in  fact  i)ossible  at  any  time.  It  does  not  require 
much  exi)erience  with  chemical  inv-estigations  to  understand  that, 
we  have  in  hand  one  of  those  studies  in  which  the  results  actually 
c)])tainc<l  !)y  our  exi>eriments  depend  almost  without  exception 
uiK>n  the  exact  management  and  nice  coincidence  of  conditions^ 
and  uK^st  imj>ortant  for  success  is  skill  in  the  nice  details  of  the 
numerous  manipulations.  But  since  the  conditions  are  almost 
exactly  those  of  a  retort  in  a* gas  works,  the  results  are  sufficiently 
interesting  and  imiK)rtant  to  justify  any  amount  of  time  put  in 
on  the  study.  I  believe  I  could  spend  hours  instead  of  minutes 
in  telling  of  the  details  of  exix^riments  made  with  such  apparatus 
and   do  so  with  profit.     It   would   be   increasing   the   fund   of 
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information  at  hand  on  the  art  of  gas  making,  for  the  form  of  the 
apparatus  is  quite  secondary;  the  fact  of  importance  is  the 
interaction  of  gases  and  coke. 

It  was  my  intention  to  avoid  the  use  of  chemical  notation,  but 
to  explain  chemical  facts  we  must  use  the  language  of  chemistry, 
and,  therefore,  to  an  extent  this  notation  must  be  used.  How- 
ever, I  will  explain  all  the  glyphs  and  grams,  and  I  promise  to 
use  them  only  when  I  find  that  I  am  compelled  to  do  so,  and 
when  I  do  make  use  of  this  notation  I  will  try  to  give  full 
explanation  of  the  symbols,  and  of  the  facts  which  they  are 
intended  to  represent  to  the  mind's  eye. 

You  all  know  that  the  hydrocarbons  are  divided  into  two  great 
series;  those  whose  formula  are  indeterminate  and  those  which 
have  determinate  formulae.  In  the  first  series  substances  are 
changed  from  one  to  another  by  simply  adding  atoms  or  groups 
of  atoms,  but  in-  the  second  series  we  must  take  the  molecules  to 
pieces  to  make  a  new  one.  That  is,  in  the  first  series  the 
formulae,  as  representations  of  substances,  have  no  definite  limits 
within  the  series  in  respect  to  the  number  of  atoms  which 
combine;  the  other  series  presents  for  study  many  instances  of 
such  limits.  We  may  express  the  same  fact  by  saying  that  one 
series  forms  addition  products  and  the  other  does  not;  that  is,  not 
in  the  same  sense.  Contrary  as  it  seems  to  usual  experiences, 
however,  it  is  certain  that  there  is  a  transition  between  the  two 
series  of  substances,  and  that  this  transition  is  possible  at  more 
than  one  place  in  the  series,  and  that  such  a  transition  takes 
place  in  the  experiment  which  I  have  described  is  perfectly 
certain.  As  the  gas  is  passed  once  and  again  over  the  coke  there 
is  a  change  from  one  molecular  form  to  the  other.  It  is  also  a 
fact  that,  as  we  pass  the  red  hot  or  white  hot  gas,  for  the  gas  in 
its  passage  is  heated  until  it  is  as  hot  as  the  coke  itself,  most 
wonderful  changes  are  produced  by  this  mutual  action  both  on 
the  gas  and  on  the  coke.  Sometimes  the  amount  of  hydrogen 
free  in  the  mixture  will  be  very  large,  and  again  it  will  be 
reduced  almost  to  none  at  all;  then,  again,  this  gas  will  reappear, 
even  in  large  quantity  the  amounts  of  the  various  gases  depend- 
ing upon  variation  in  temperature  and  the  constant  action  of  the 
law,  that  all  molecules  contain  a  maximum  of  hydrogen  at  the 
instant  of  formation,  and  all  in  like  manner  contain  a  minimum 
when    they    have    become    stable.     When    the   free   hydrogen 
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disapiK-ars  \vc  always  find  that  it  has  been  engaged  with  carbon 
from  the  coke  to  form  new  molecules  with  a -maximum  of 
hydrogen  which  molecules  will  in  their  turn  go  through  the 
Siimc  scries  of  changes  from  the  less  to  the  more  enduring.  On 
account  of  this  iK)wer  of  the  hydrogen  atoms  to  react,  a  number 
of  times  in  succession  and  each  time  with  new  atoms  of  carbon,  it 
seems  not  improbable  that  a  large  part  of  the  coke  might  be 
converted  into  the  most  complicated  of  the  hydrocarbon  fo-'ms 
found  in  illuminating  ^as,  not  into  methane  and  ethane  only,  but 
even  into  "Kreen  oil"  itself,  were  but  time  enough  allow*ed. 

We  return  to  our  apparatus  and  its  uses.  We  fill  it  with  a 
hydnK-arbon  easily  made  in  the  laboratory,  and  the  least  compli- 
cated of  all  liy(lrocar!)ons,  one  which  has  a  molecule  containing 
only  one  carl)on  atom.  We  fill  it  with  methane,  marsh  gas.  We 
j)ass  this  v;as  very  slowly  throuj^h  the  heated  tubes,  so  that  it  has 
lime  to  come  into  the  closest  jKissible  contact  with  the  coke  and 
to  be  heated  to  the  same  tem{)erature.  During  the  passage  a 
Kreal  ( lianvje  takes  place.  We  pass  into  the  tube  methane  and  a 
trifle  of  watery  vaiM)r,  but  wc  find  that  other  than  these  come  out 
of  tile  lube.  These  ehanj^es  we  call  synthetic  reactions,  and  in 
tin-  lanj;ua>;e  of  chemistry  we  express  them  thus:  Watery  vapor, 
roke  and  metliane  reactiuK,  j;ive  ()pi)ort unity  for  the  formation  of 
carbon  monoxide,  etliylene  and  ethane;  hydrogen  remaining  free, 
and  also  carbon,  with  the  most  part  of  the  methane  unchanged. 

As  lias  ])een  said  this  is  the  first  reaction  which  can  be  surely 
said  to  occur,  and  it  is  well  to  consider  it  with  some  care,  because 
it  is  in  a  way  typical  and  simple  itself;  it  foreshadows  all  the 
complicated  reacli(ms  which  are  to  come  after  it.  Written  with 
structural  fonnula  the  reaction  apiK*ars  to  take  form  as  follows: 
We  consider  only  the  atoms  taking  part  in  the  reaction,  only  the 
molecules  which  actually  undergo  the  changes,  and  these  only  in 
respect  to  the  ])roiK)rtions  made  use  of,  not  in  actual  amounts  of 
^as  reacting  nor  in  resix.*ct  to  the  number  of  molecules  concerned 
in  the  reaction. 

Beginning  with  carbon  and  water,  we  have,  first  of  all,  this 
reaction:  C.^ +2H.^Or_ -200  |  2H2,  the  fundamental  reaction 
of  many  i)rocesses  in  gas  chemistry  as  well  as  in  metal  working, 
in  making  gas  as  well  as  smelting  iron.  One  volume  of  carbon 
vapor  has  united  with  two  volumes  of  watery  vapor,  steam,  to 
produce  two  volumes  of  carl)onic  oxide  and  two  of  hydrogen,  or 
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we  may  imagine  the  equation  on  the  gramatom  basis,  and  say  24 
grams  of  carbon  have  united  with  36  grams  of  water  to  make  56 
grams  of  carbonic  oxide  and  4  grams  of  hydrogen  gas. 

This  process  continues  as  long  there  is  any  watery  vapor  to 
react  on  the  carbon,  and  the  increase  in  volume  from  the  reaction 
is  very  perceptible  if  the  reaction  is  long  continued.  The  next 
reaction  is  far  more  intricate,  but  also  more  important  in  the 
premises:  4CH4  =  C2He+C2H4  +  3H2.  This  tells  us  that  4 
molecular  volumes  of  methane,  when  sufficiently  heated  in  the 
presence  of  hot  carbon,  react  together  to  give  i  volume  of  ethyl- 
ene, I  of  ethane  and  3  of  hydrogen ;  or,  making  use  of  the  gram- 
atom  values,  64  grams  of  methane  have  given  place  to  6  grams  of 
hydrogen,  30  grams  of  ethane  and  28  grams  of  ethylene.  It  is 
probable  that  in  all  these  changes,  and  in  a  very  great  number  of 
others  like  them,  the  carbon  in  some  way  acts  as  an  excitant,  a 
producer  of  molecular  disorder. 

No  one  can  pretend  to  say  why  the  change  begins  in  this  man- 
ner. No  one  of  us  can  tell  why  the  decomposition  should  not  be 
followed  by  the  conversion  of  all  the  atoms  concerned  in  the 
reaction  into  ethylene,  or  all  into  ethane,  or,  as  it  has  been  most 
happily  termed,  di-methane,  without  the  formation  of  any  other 
hydrocarbon.  Nor  can  anyone  say  why  it  is  that  when  the 
change  has  begun  it  fails  to  continue  until  all  the  methane  has 
been  changed  into  the  relative  forms;  but  it  is  not  thus  the  change 
is  destined  to  proceed.  It  seems  almost  as  if  the  loosened  mole- 
cules had  a  kind  of  difficulty  in  forming  satisfactory  unions,  for 
by  gradually  extending  the  heated  space  in  the  tube,  and  at  the 
same  time  making  the  gas  to  pass  very  slowly,  more  and  more 
complicated  molecules  are  gradually  built  up.  When  this  process 
of  formation  begins  de  fiovo  the  new  formed  molecules  are  always 
found  to  be  members  in  the  two  series  which  have  been  indicated 
above,  either  in  the  series  Cn  Hjn  -^  2»  ^^  ^^  ^^^t  of  Cn  Hjn  ,  in 
the  series  of  methane  or  of  ethylene;  but  while  cases  of  the 
formation  of  new  molecules  occur  in  both  series  in  nearly  equal 
degree  and  at  nearly  equal  rates,  reckoned  as  new  molecules  per 
minute,  there  seems  to  be  a  great  difference  in  what  may  be  called 
the  relative  power  of  survival  of  the  members  of  the  two  series  of 
molecules,  both  as  group  series  and  as  individual  molecules ;  as 
it  were,  a  difference  in  their  abilities  to  withstand  the  struggle 
for  existence  in   their  special  environment.     In  regard  to  the 
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direction,  by  supposing  the  H  atom  on 
tlie  horizontal  line  to  l)e  dropped  and 
another  meihane  molecule  added, 
which  had  already  lost  an  H  atom. 
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In  this  way  are  formed  the  gl>*phs  with  which  the  formulae  of 
the  petroleum  paraffines  are  found  to  agree;  and  when  all  has 
been  said  and  done  it  is  by  no  means  unlikely  that  we  would  be 
justified  in  saying,  and  with  which  their  molecular  composition  is 
found  to  agree,  the  list  would  be  prolonged  uselessly  were  all  the 
possible  items  named,  and  while  some  of  the  hydrocarbons  are 
well  known  to  all,  at  least  by  name,  others,  it  may  be  confidently 
said,  are  not  even  names.  Methane,  as  ever>-  one  knows,  is 
** fire-damp**  and  ** natural  gas.*'  The  pentane,  butane,  hexane 
groups  found  in  gasoline  are  series  of  isomeric  hydrocarbons,  and 
higher  members  still  of  the  same  series  are  found  in  the  high 
test  kerosenes  and  so  on ;  more  and  more  complicated  molecules, 
with  high  and  still  higher  boiling  points,  through  the  various 
paraffine  oils  to  paraffine  wax. 

Fig.  5. 

We  may  consider  that  the  ethylene  group  is  formed  by  compli- 
cated change  from  the  methane  nucleus,  but  in  this  case  two 
hydrogen  atoms  are  dropped,  usually  as  symmetrical  pairs,  and 
not  one  by  one,  as  symmetrical  individuals,  and  the  link  system 
called  **the  double  bond**  appears. 

It  is  worth  our  while  to  remember  that  the  higher  members  of 
the  paraffine  series,  judging  by  reports  of  analysis,  practically 
disappear  in  illuminating  gas.  After  the  second  member  ethane 
we  find  no  more,  and  this  one  but  infrequently.  It  must  be  remem- 
bered that  no  matter  how  much  nor  how  many  of  the  higher 
members  of  the  methane  series  might  be  present  in  a  specimen  of 
gas,  they  would  all  be  reckoned  as  methane  in  the  at  present 
most  commonly  employed  of  the  analytical  schemes.  Neverthe- 
less it  seems  to  be  a  fact  that  the  members  of  the  ethylene  series 
do  take  the  places  of  the  methane  series;  that  is,  the  members  of 
the  series  CnH^nare  found  instead  of  the  members  of  the  series 
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As  tlu-  .'iinoiinl  of  coke  which  is  heated  in  the  apparatus  which 
has  Ikoii  (U'scrihcd,  attains  to  a  red  heat  and  still  higher  temper- 
jilnif,  and  thus  in  c(iual  rate  increases  the  amount  of  white  hot 
« okf  which  the  ^ascs  meet  in  their  passage  along  the  tube,  so 
dries  !hr  anioiuil  of  ethylene  (C.^  H4)  converted  from  the  broken 
u\t\  hane  ( CTli )  molecules  by  the  action  of  the  hot  coke  increase. 
Picsiiiily  wi-  find  also  propylene  (C,  H^)  the  second  olefine,  and 
tht-ii  biityhiu-  <C|  IIh  ).  the  third.  It  is  worth  noting  that  just 
ir.  all  tlu-  paiallines  are,  by  the  ordinary  text  books  which  teach 
\hf  loiiisf  (»f  analysis  lunii)ed,  as  methane  (CH4),  so  all  the 
oil  hill",  air  ((ininioidy  Iunii)ed,  as  ethylene,  as  if  the  writers  of 
'.III  li  U'xl  books  wire  convinced  either  that  the  task  of  separating 
I  hi-  individual  ^asts  in  each  K^onp  would  be  too  much  for  the 
nidir.iiv  01  the  inidi-rstanding  of  their  intended  readers,  the 
ihi'itir.l'.  ill  \\\r  ^as  !)nsiness.  Propylene  (Cg  H^),  is  usually 
III  l;oiii'd  as  a  line  ^as,  since  it  functions  as  such  at  76o°nini.  and 
'I  ('  ,  and  as  mkIi  is  usually  found  in  all  coal  gas  samples,  but 
iiift  -o  idl  ihiri-  butvli-nes  (C,|  H„)  for  there  are  three  of  them, 
niih  ihi  Miinr  1  hriniial,  hut  very  different  physical  characters. 
Aiir,  Iifii ':  a\  1 1 ,  „ )  live  of  these  are  known — will  sometimes  be 
liitiiid,  il  ihiy  Im-  louki'd  for,  and  the  two  low  boiling  hexylenes 
'  *  ,,  II ,  . )  ihi-  i".onu-irs  of  that  reniarka])le  substance  and  import- 
.iiil  y,n-.  iiu'irdiml  ivclo  hexane.  This  latter,  almost,  never 
I' )Mif  II  d  and  mIiIomi  idciitifieil  if  found,  is  probably  the  ignis 
l.iinii'.,  ihi-  lata!  hic,  by  wliich  the  transition  to  benzene  is  made 
a  I  .1  hi^li  icm|Hia!uiv.  Tliese  iniiK)rlant  substances  are  almost 
iHvi  I  iiHiitiiiiird  in  books  of  instruction  in  the  art  of  gas  analysis, 
and  li  our  ijiirsiioiis  I  he  writers  of  these  books  for  the  reason  why 
III  ihr  niiiissinns  he  K^'ts  for  answer : 

"Il  takes  too  tnueh  troid)le  to  make  such  analysis  and  too- 
niiK  h  liMie  to  fiKUi-e  them  out." 

I'nloitmiatelv  this  is  not  sarcasm  (would  it  were),  but  the 
wold,  ol  a  man  who  has  thrown  all  the  influence  he  has,  and  it 
i'»  miiih,  a^'.aiiist  the  increase  of  information  among  gas  men  con- 
« rilling;  the  chemistry  of  their  product. 

'i'he  tiansitional  character  of  cyclo  hexane  has  been  mentioned 
|iiivionslv.  It  seems  to  indicate  the  path  by  which  the  olefines,. 
01  It  may  Ik-  the  paraflines  themselves,  pass  into  benzene  and 
lii^hei  com]M>tnids.     It  is  not  my  intention  at  this  time  to  follow 
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this  path  out  step  by  step,  but  only  to  indicate  certain  facts  as- 
rapidly  as  possible. 

The  olefines  form  a  g^oup  by  themselves  just  as  the  paraflBnes 
do,  and  in  each  new  change  of  form  n  groups  of  the  lower  member 
are  converted  into  n  —  i  groups  of  a  higher,  if  the  changes  take 
place  within  the  series,  and  not  by  dropping  hydrogen  atoms 
from  a  paraffine. 

When  hexylene  (C^Hj^)  appears  a  remarkable  transition 
comes  with  it.  There  is  no  real  break  in  the  chains,  only  an 
unexplained  transition,  yet  the  apparent  break  is  complete. 
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Starting  with  an  unquestionable  paraffine,  methane  (CH^), 
without  any  other  manipulation  than  the  passage  of  the  gas  over 
hot  carbons,  the  entire  series  can,  if  time  and  patience  are  forth- 
coming, be  built  up.  The  conversion  is  only  partial  in  amount 
in  any  experiment  series  because  of  the  time  limit  put  to  it  by 
human  patience  and  physical  endurance;  but  however  deficient 
quantitatively,  it  is  a  perfect  success  qualitatively  up  to  this 
point,  to  the  appearance  of  hexylene  in  a  relatively  large  quantity. 

Sometimes  it  appears  that  other  paraffines  than  di-methane, 
ethane  (CjH^),  are  noticed  even  as  early  as  at  the  end  of  the 
first  quarter  hour,  but  benzene  sometimes  appears  quite  as  early 
as  the  first  named  paraffine,  and  a  gas  which  was  first  supposed 
to  be  hexylene  (C^Hij)  has  been  found  before  less  complicated 
members  in  the  chain.  Consideration  of  such  circumstances 
makes  one  to  raise  the  question:  "Is  it  hexylene?'*  And  further 
study  of  the  problem  seems  to  suggest  another  explanation  of  a 
series  of  apparent  contradictions,  which  are  certainly  not  easily 
reconciled  or  explained. 

As  I  have  said  before,  if  the  experiment  should  stop  short  at 
hexylene  this  development  would  be  orderly.  We  can  easily 
and  accurately  explain  every  step  in  the  chain,  but  if  we  persist 
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in  our  experiments  of  passing  the  gas  back  and  forth  over  the  hot 
coke  something  happens  for  which  no  sufficient  explanation  has 
yet  been  given.  Benzol,  a  member  of  another  class  of  hydro- 
carbons, a  ring  and  not  a  chain,  as  all  so  far  have  been  supposed 
to  be,  appears;  and  following  on  this,  naphthalene  and  then 
anthracene. 

It  is  hard!}'  a  figure  of  speech  to  say  that  when  one  w^ho  is 
thoughtfully  inclined  to  demand  a  reason  for  all  he  sees  becomes 
for  the  first  time  fully  conscious  of  the  tremendous  consequences 
dependent  upon  the  seemingly  trivial  acts  and  processes  of  this 
experiment,  he  in  truth  is  astonished,  and  thinks,  if  he  does  not 
sa\' :  '  *  PVom  whence  are  these  ? ' '  Presumably  from  cyclo-hexane, 
and  this  is  rendered  more  probable  by  the  invariable  appearance  of 
large  volumes  of  hydrogen  at  the  same  time  with  the  benzol,  w^hich 
vohnnc  of  hydrogen  would  surel}'  appear  were  this  the  mode  of 
transition,  but  which  no  hypothesis,  no  matter  how  ingenious, 
can  logically  account  for  on  any  other  theory,  unless  the  offered 
theory  will  also  make  explanation  of  the  therfno-dynamic  curve. 
W'c  may  consider  normal  or  ortho-glyphtic  hexane  to  be  repre- 
sented by  a  chain  of  6  carbon  atoms  in  a  horizontal  row%  4  of 
which  are  joined  to  2  atoms  of  carbon  and  2  atoms  of  hydrogen 
each,  while  the  other  two,  the  first  and  the  last,  are  joined  to 
only  I  carbon  atom  and  3  hydrogen  atoms.  At  either  end  of  the 
atom  chain  which  constitutes  the  molecules  is  a  single  hydrogen 
atom,  either  of  whicli  removed  permits  the  addition  of  new  groups 
at  the  end  it  guards. 

The  high  school  theory  of  the  formation  of  the  ethylene  series 
from  the  series  of  the  paraffines  presents  theoretical  di£Bculties 
nearly  insurmountable  on  account  of  the  double  bond.  But  if,  as 
has  been  suggested  in  this  paper,  we  abandon  these  puerile 
attempts  to  step  on  every  figure  of  the  carpet,  if  we  content 
ourselves  with  saying  that  all  the  hydrocarbons  are  formed  by 
additive  rearrangement  in  independent  series  sometimes,  and  they 
do  not  always  exist  even  as  interdependent  series  (although, 
principally  because  it  is  so  difficult  to  prove  the  contrary,  it  has 
been  permitted  to  certain  writers  to  maintain  unchallenged  the 
unproved  hypothesis  that  the  higher  members  of  the  ethylene 
series  are  formed  from  the  lowxr  instead  of  from  the  corresponding 
paraffines),  yet  the  time  is  coming  when  this  question  of  the 
point  and  method  of  origin  will  be  so  important  practically  that 
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no  doubt  can  be  longer  tolerated,   and  then  we  who  are  in  the 
minority  will  have  our  hearing. 

Two  molecules  of  marsh  gas  become  one  each  of  ethylene  and 
hydrogen  by  the  two  carbon  atoms  letting  go  two  pairs  of  hydro- 
gen atoms,  one  pair  each,  presumably  H^  and  H4.  The  interior 
atoms,  as  they  are  sometimes  called,  and  the  carbon  atoms  might 
be  supposed  to  take  a  firmer  hold  on  each  other,  to  use  a 
figurative  expression. 

If  we  accept  the  theory  that  all  of  the  four  valences  of  carbon 
are  equal  this  is  simply  inexplicable.  It  can  no  more  be 
explained  on  this  basis  than  the  substitution  of  other  monoval- 
iants  for  hydrogen  in  methane;  but  if  we  admit  a  distinct 
** polarity'*  in  all  atoms  this  difficulty  is  out  of  the  way  once  and 
forever,  and  we  have  two  explanations,  either  that  the  hydrogen 
atoms  of  the  same  polarity,  so  to  say,  are  dropped  from  both 
molecules,  or  the  hydrogen  atoms  of  the  opposite  polarity,  and 
there  is  much  reason  for  accepting  this  as  true.  This  hypothesis, 
of  course,  supposes  the  existence  of  two  kinds  of  atoms,  one 
**dextro-tyx)e**  and  the  other  '^sinistro-type.''  On  this  theory 
all  the  free  gas  molecules,  as  the  oxygen  in  the  air,  will  consist 
of  two  atoms  of  opposite  names.  The  existence  of  the  two  atoms 
has  been  long  known.  The  claim  for  distinct  polarity  is  relatively 
recent  in  its  formation,  but  it  explains  why  a  certain  condi- 
tion exists,  which  explanation  has  hitherto  been  wanting,  and 
incidentally  this  theory  gives  the  explanation  of  the  change  from 
methane  to  ethylene,  from  this  same  methane,  as  well  as  from 
other  paraffines,  to  various  ethylenes  and  other  hydrocarbons,  one 
after  another,  until  cyclo-hexane  makes  its  appearance,  for  a 
moment,  to  give  place  by  droj^ping  hydrogen  to  benzene,  and  the 
first  hydrocarbon  series  is  complete. 

If  six  half  ethylene  molecules  or  six  methane  molecules  par- 
tially disturbed,  mutually  attracting  each  other,  approach 
towards  their  common  gravity  center  it  is  plain  that  the  union 
which  they  would  probably  form  would  be  a  ring-shaped  molecule, 
in  form  such  a  molecule  as  cyclo-hexane  is  and  with  all  its  bonds 
equally  strained.  In  other  words,  a  molecule  in  the  form  of  a 
closed  circle  would  appear,  and  such  a  molecule  certainly  exists 
in  cyclo-hexane,  and  this  would  convert  into  benzene,  by  the 
simple  process  of  letting  slip  six  hydrogen  atoms,  the  interior  six 
to  unite  as  three  pairs  of  atoms,  as  the  molecules  3H2,  and  it  has 
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been  shown  ag^ain  and  again  that  the  hydrogen  formed  into 
molecules  just  corresponds  with  this  theory,  as  does  the  disap- 
pearance of  the  methane  and  the  appearance  of  the  benzene. 


Molecule  Cyclo-hexane. 

Fig.  7. 

Now,  please  consider  what  deduction  may  be  dl^wn  from  the 
^experiment  I  have  spent  so  much  time  in  describing,  and  about 
which  I  have  said  so  many  words.  Let  me  name  the  facts 
brought  out  as  rapidly  as  may  be:  ist,  as  soon  as  the  carbon  has 
attained  to  a  red  heat  for  the  space  of  an  inch  or  so  in  the  tube, 
so  that  the  passing  methane  began  to  be  heated  red  hot  by 
contact,  ethylene  began  to  appear  in  the  gas  volume,  the  amount 
increasing  with  each  passage  of  the  gas  over  the  hot  coke;  2d,  as 
more  of  the  carbon  was  heated  the  rate  of  formation  of  ethylene 
increased  in  equal  measure  and  some  small  parts  of  the  new 
formed  ethylene  went  to  form  higher  members  of  the  series  by 
simple  addition,  or  rather  the  higher  members  appeared  and  the 
rate  of  the  appearance  suggested  this  method  of  origin;  3d,  the 
bulk  of  these  higher  members  was  indefinite  and  never  large,  and 
their  relation  to  the  ethylene  series  could  not  be  stated  except  by 
analysis;  4th,  when  a  large  part  of  the  carbon  in  the  tube  was  red 
hot,  so  that  the  action  on  the  methane  and  other  gases  was  very 
powerful,  a  new  phenomenon  appeared,  as  it  were,  suddenly — 
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benzol  was  formed;  and  5th,  in  some  instance  when  the  experi- 
ment was  prolonged  naphthalene  was  proved  to  be  present  in 
large  quantity,  and  always  in  small  quantity  when  the  experi- 
ment was  continued  sufficiently  long  to  demonstrate  the  benzene 
positively. 

This  history  may  be  regarded  as  that  of  the  formation  of  the 
hydrocarbons  by  synthesis,  and  we  must  regard  it  as  one  of  the 
ways,  and  possibly  as  the  way,  or  as  the  most  likely  way,  in 
which  all  of  them  were  formed  at  first***  in  the  beginning,** -in 
nature. 

Two  other  methods  of  origin  for  the  various  ingredients  of  an 
illuminating  gas  must  be  considered  as  active  during  the  process 
of  gas  making.  We  must  admit  this.  Basing  the  admission  on 
experience  we  have  heard  of  what  sometimes  happens  when  we 
are  distilling  a  cannel  coal,  or  any  gas  for  that  matter.  Under 
^uch  circumstances  we  find  that  sometimes,  perhaps  frequently, 
large  amounts  of  all  these  series  of  hydrocarbons  exist  in  the  coal 
stored  up  by  occlusion.  They  are  part  of  the  mass  as  the  water 
is  part  of  a  crystal,  or  as  water  is  an  essential  part  of  a  piece  of 
sugar  candy.  They  are  present  for  liberation,  and  when  heat  is 
applied  they  are  freed  from  their  bondage  and  are  able  to 
functionate  independently.  But  while  the  amounts  thus  liberated 
are  large,  and  practically  represent  the  whole  of  the  gas  obtained 
at  a  low  red  heat,  they  do  not  by  any  means  represent  the  total 
yield.  This  is  shown  by  the  way  in  which  the  preformed  oils 
distil  over  from  time  to  time,  as  the  coal  is  heated  in  a  laboratory 
experiment.  At  the  same  time  one  is  convinced  that  certain  of 
the  hydrocarbons  are  so  intimately  associated  with  the  coal  that 
only  the  very  highest  temperatures  will  liberate  them,  and  that 
these  complicated  molecules  are  not  infrequently  broken  up  into 
the  simplest  forms  before  they  are  shaken  free  from  the  carbon 
which  holds  them.  Here  also  we  learn  that  this  separation  is 
only  temporary,  atoms,  groups  of  atoms,  sometimes  whole 
molecules,  once  and  again  uniting  to  produce  unexpected 
compounds. 

This  possibility  of  formation  of  naphthalene  from  the  higher 
polymeres  is  important,  and  forms  another  and  distinct  origin  for 
the  naphthalene  in  the  coal  gas,  since  under  the  long  continued 
influence  of  great  heat,  obtained  at  an  expenditure  of  fuel  perhaps 
unwise,  the  members  of  the  naphthalene  group  of  higher  boiling 
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I)oinl  are  "cracked."  In  other  words  their  molecules  are  broken 
up,  yieldin>(  acetylene  for  use  as  an  illuminant  and  much 
naphthalene.  Theconstitution  of  these  hydrocarbons  is  inter- 
esting as  are  also  their  physical  properties.  In  number  they  are 
three,  one  anthracene  and  two  phenanthrenes,  a  dextro-type  and 
a  sinistro-tyiK.'  molecular  form,  which  pair  of  true  isomeres 
probably,  for  a  wonder,  presents  no  known  physical  unlikeness, 
probably  because  we  are  insufficiently  acquainted  with  them. 
Their  boiling  point  is  high,  so  high  that  it  is  set  down  simply  as 
"above  351"  C."  in  the  case  of  anthracene,  and  they  are, 
therefore,  still  fluid  at  a  temperature  under  whose  influence 
naplilhalene  is  already  a  gas.  Since  the  members  of  this  group 
must  be  considered  together  the  formulae  and  relations  are  stated 
as  below.  Naphthalene  distils  between  180°  and  200°  C.  scale,. 
anthracene  conies  over  between  340°  and  360°,  and phenanthrene 
a(('()nj])anies  it.  Therefore  the  thermometric  distance  between 
naphthalene  and  these  two  oils  is  greater  by  one-half  than  the 
(lisl.'incc  l)e(ween  ice  and  steam. 

'IMjc  ixn/ol  formula  has  Ixien  discussed  together  with  the  sym- 
bol used  l()  indicate  it,  and  the  relations  were  shown  by  which 
the  n:i|)hlhaleue  fetter  is  established  and  maintained.  The  two- 
foiniul;e  whieli  follow  those  of  this  isomeric  trio  must  also  be 
looked  u])on  as,  like  na])hthalene,  derived  from  the  benzol  ring. 
In  naphthalene  a  (lextr()-tyi)e  and  sinistro-type  benzol  ring  are 
coinbined,  so  that  a  V.-VI.  union  exists,  as  shown  in  the  diagram. 
In  anthraeene  an  acetylene  molecule  apparently  is  joined  to  twa 
ben/.ol  rings,  one  dextro-type  and  one  sinistro-type,  the  acetylene 
molecule  coming  in  between  and  functionating  as  the  link  connect* 
ing  I  hem.  The  result  is  the  same  as  if  7  molecules  of  acetylene 
had  combined. 

In  phenanthracene  an  exactly  similar  series  of  molecules  is 
engaged,  but  in  this  case  the  no  longer  central,  but  eccentric, 
acetylene  molecule  joins  itself  to  a  pairof  dcxtrotype  rings  already 
connected  by  a  union  between  C^j  and  C,-,  almost  an  unique  link- 
ing. A  sinistro-tyixi  form  also  exists  which  agrees  with  this  in 
all  resi)ects,  so  far  as  known — should  a  difference  between  them  be 
discovered  it  will  be  interesting  indeed — but  the  principal  practical 
usefulness  of  such  a  demonstrated  difference  would  be  to  quiet 
the  discussion  in  regard  to  the  fact  of  the  existence  of  both  forms. 
Then  the  fact  of  their  existence  will  be  no  longer  open  to  the 
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**  doubts"  of  certain  men,  and  the  reputations  maintained  by  wise 
objections  will  not  count  for  so  much.  It  is  to  these  two  oils 
that  the  solution  of  the  naphthalene  was  once  due.  When  pure 
they  are  solids  at  the  boiling  point  of  water;  anthracene  melting 
at  213°  C.  higher  by  13°  C.  above  water's  boiling  point  than  this 
boiling  point  is  above  water's  freezing  point;  but  phenanthracene 
melts  at  a  comparatively  low  temperature,  103°  C,  hence  when 
mutually  dissolving  and  dissolved  and  in  solution  of '  and  with 
other  hydrocarbons  they  are  nearer  to  ordinary  experience. 
Commercially  these  oils  contain  both  of  the  C^^Hj^  isomeres; 
also  some  naphthalene  and  benzol,  and  it  may  be  even  lighter 
ingredients  still. 

The  relationship  between  these  hydrocarbons  is  shown  by  the 
accompanying  diagrams  of  the  molecules  in  juxtaposition  for  the 
sake  of  comparison. 

Fig.  8  is  a  right-handed  benzene  ring.  Its  mate,  the  left- 
handed  ring,  has  been  illustrated  and  described. 


Fig.  8. 


Fig.  9  is  the  pair  of  interlocked  rings.      The  right-handed 
benzene  ring  interlocked  with  a  left-handed  benzene  ring  along 

the  line  of  the  double  bond,  the  two  rings  having  two  less  carbon 

atoms  and  four  less  hydrogen  atoms  after  combination  than  before. 
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Fig.  9. 
1m>^.  10  is  the  classic  representation  of  the   ** anthracene*' 


® 


Fig.  10. 

molecule.  The  name  is  derived  from  a  Greek  word  meaning 
**  black."  This  molecule  is  formed  in  exactly  the  way  theory 
indicates  it  should  be.  Two  molecules  of  benzol  in  the  process 
of  combination  to  naphthalene  have  begun  disintegration,  have 
dropped  //-  and  /f^  from  both  rings.     At  this  point  an  acetylene 
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molecule  has  entered  the  combination,  one  of  the  links  of  carbon 
atom  (a),  uniting  with  carbon  atom  A^,  the  other  wth  B^, 
while  the  third  link  joins  carbon  atom  (a)  to  its  corresponding 
hydrogen  atom,  and  the  fourth  union  is  with  carbon  atom  (b), 
as  shown.  The  linkages  of  carbon  (b)  are  understood  to  be  in 
the  same  relative  order.  The  triple  bond  between  the  two  car- 
bons of  the  acetylene  molecules  are  thus  reduced  to  one,  the 
others  satisf3Hing  the  affinities  of  the  benzene  rings  in  places  in 
which  hydrogen  has  been  dropped. 


This  is  the  diagram  which  represents  the  most  usually  accepted 
view  in  reference  to  the  constitution  and  various  relations  of  the 
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two  phcnantlireiK's.  Il  will  be  noted  at  a  glance  that  these  two 
glyphs,  one  representing  a  right-handed  molecule  and  the  other 
a  left-handed  one.  differ  radically  from  any  others  yet  in  question. 
It  will  Ix'  noted  that  the  two  rings  are  forms  of  the  same  name^ 
that  l)otli  are  right  handed  or  lx)th  are  left  handed.  One  also 
notes  at  a  glance  that  these  two  rings  are  directly  bound  by  the 
external  valence  of  C4  in  the  superior  group  uniting  with  the 
external  valence  of  C,  in  the  lower  group;  also,  that  the  acetylene 
molecule  has  now  only  centrifugal  relations.  It  is  not  in  this 
system  the  central  molecule,  as  it  were  the  nucleus  of  the  sj'stem, 
but  it  is  cxcentric  and  distinctly  asymmetrical.  It  is  also  to  be 
noted  that  there  is  double  linkage  between  the  carbon  atoms  of 
the  added  group,  the  so-called  *' acetylene  subsidiary  molecule/* 
instead  of  a  single  linkage  only,  as  in  anthracene. 

It  is  worthy  of  note  that  while  both  of  these  forms,  anthracene 
and  phenanthrene.  are  produced  by  acting  on  the  vapor  of  benzol 
with  acetylene  gas  in  the  presence  of  hot  carbon,  the  probable 
use  of  such  carbon  being  to  maintain  the  temperature  of  the 
reacting  gases,  when  decomposition  of  the  molecule  takes  place 
the  resulting  gases  are  not  benzol  and  acetylene,  but  in  the  case 
of  anthracene  are  di-methane,  C.^  H^,  ethane  and  almost  useless 
( to  the  gas  works  manager)  paraffine,  and  the  quite  unwished 
for  naphthalene;  while  if  phenanthrene  is  broken  up  the  product 
is  naphthalene,  the  far  more  useful  ethylene  C,  H4  the  first 
olefins. 

(If  the  audience  will  |x?rmit  I  wish  here  to  substitute  demon- 
stralion  and  exhibition,  during  the  next  few  minutes,  in  the 
place'of  description.) 

We  have,  I  think,  considered  the  chemistry  of  the  substances 
obtained  from  coal  hv  distillation  sufficientlv  to  make  under- 
standable  ["at  least  the  proposition  which  I  propose  myself  to 
formulate  in  the  balance  of  this  pajxir.  We  know  that  if  the 
retorts  are  worked  at  a  certain  temj)erature  (A),  the  naphthalene 
is  not  a  nuisance,  but  if  they  are  worked  at  a  higher  temperature 
(H),  the,  naphthalene  is  a  nuisance.  These  facts  are  capable  of 
easy  demonstration.  The  difTiculty  in  the  situation  is  found  in 
the  following :  The  gas  maker  insists  that  he  must  have  the  use 
of  the  higher  temperature,  since  without  it  he  cannot  make 
gas  with  economy,  either  in  (juantity  or  quality.  Granted  that 
this  assumption  of  the  gas  maker  (it  is  really  nothing  but  an 
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assumption  except  in  relation  to  one  system  of  working)  is  true 
in  fact,  then  from  his  standpoint  the  production  of  the  naphtha- 
lene nuisance,  as  a  chemical  and  mechanical  condition  in  practice, 
is  inevitable.     Wh^t  has  been  done  to  make  it  so? 

The  only  change  apparent  in  the  chemico-mechanical  scheme 
on  which  the  gas  making  apparatus  is  worked,  except  the 
inevitable  change  in  the  raw  material  from  time  to  time  by 
supply-exhaustion,  is  the  change  in  the  temperature  gradient  and 
routine  of  changes  according  to  which  the  retorts  are  worked, 
yet  this  change  stands  for  a  more  or  les^  complete  destruction  of 
the  various  olefines  and  paraffines,  the  poly-acetylene  also  it  may 
be,  finally  the  anthracene  and  phenanthrene  molecules,  and  the 
formation  and  precipitation  of  naphthalene.  Investigation  seems 
to  show  that  the  result  of  the  present  temperature  schemes  and 
their  application  in  the  retorts  are  just  what  we  would  expect  to 
find  under  the  conditions  specified.  The  net  result  of  it  all  is  the 
""cracking*'  and  destruction  of  the  solvents,  the  anthracene  and 
phenanthracene  molecules. 

This  secondary  formation  of  naphthalene  is  the  result  of  the 
ordinary  manipulation  procedure  in  the  gas  works,  just  as  it  the 
result  of  this  system  of  manipulation  and  order  of  process  in  the 
laboratory.  Given  the  conditions  of  the  experiments,  the  results 
in  the  small  laboratory  do  but  typify  the  results  which  follow  in 
the  large  one.  The  results  in  both  are  alike  in  all  essential  points 
of  sequence,  apparent  cause,  and  secondary  results,  differing  only 
in  the  scale  on  which  the  experiment  is  made,  in  the  size  of  the 
working. 

To  test  the  theory  just  outlined,  experiments  were  made  with 
all  due  care  in  an  apparatus  which  I  think  may  justly  be  called  a 
miniature  gas  plant.  The  details  of  some  parts  are  shown  in  the 
diagrams.  The  idea  held  constantly  in  view  in  the  design  of  the 
apparatus  is,  not  to  save  the  gas  alone  but  to  save  everything 
which  is  obtainable  from  the  coal,  and  to  save  this  everything  in 
such  way  and  form  that  it  may  be  examined  at  leisure,  and  thus 
not  only  may  the  various  substances  produced  be  definitely 
determined  and  their  grouping  studied,  but  also  we  may  leani 
what  will  happen  when  changes  are  made  in  the  details  of  the 
treatment,  in  the  temperatures  used  and  the  grouping  of  the 
various  products. 

The  coal  is  distilled  in  the  retort  (A),  and  from   the  very 
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orifice,  from  the  very  point  at  which  the  retort  ends  and  the 
secondary  apparatus  begins,  the  products  of  distillation  may  be 
either  parted  into  groups,  or  individual  products  may  be 
separated,  or  all  may  be  allowed  to  go  on  together.  Thus,  at  a 
selected  point  the  tar  and  gas  may  part,  the  tar  descending  to  the 
tar  well  by  gravity,  or  by  pumping  in  one  of  the  many  ways,  while 
the  gas,  tar  free,  goes  to  the  condenser  and  thence  to  the  puri- 
fication apparatus.  Owing  to  the  length  of  the  condenser  the 
temperature  of  the  gas  can  be  lowered  to  that  of  melting  ice,  to 
the  Centigrade  zero,  which  causes  all  ingredients  which  are 
"condensible  matters"  to  change  their  physical  form  at  a  rate  as 
rapid  as  that  at  which  they  give  up  their  heat,  those  which 
become  solid  fixing  themselves  on  the  walls  of  the  various 
condenser  tubes  to  Ixi  removed  in  due  season,  the  liquids  flowing 
into  the  receptacle  provided  for  them,  the  true  gases  saturated 
with  the  vapors  of  various  liquid  hydrocarbons  going  on  to  the 
holder  reserved  for  retaining  them. 

As  an  alternative  process  the  oils  and  the  like  could  be  sent 
into  the  secondary  furnace  where  they  would  undergo  decompo- 
sition in  contact  with  white  hot  coke  without  mingling  with  the 
true  gases,  and  leaving  this  tubular  furnace  they  could  be  sent 
through  a  condenser  at  an}'  chosen  temperature,  or  the  gases^ 
vapors  and  fluids  might  be  parted  from  many  others  as  those  just 
mentioned  were. 

In  such  processes  as  gas  making,  separation  and  recovery  are 
at  all  times  more  or  less  collateral  terms,  because  the  second 
practically  implies  the  first.  Still  another  alternative  is  possible,. 
both  oils  and  gases  can  be  sent  through  the  hot  tube,  through 
the  heated  tubular  reaction  chamber,  so  that  they  may,  if  they 
will,  react  on  each  other  while  at  a  very  high  temperature,  and 
thus  the  result  of  their  interaction  may  be  noted.  As  an  alter- 
native to  immediate  separation  the  gases  and  oils  may  be  permitted 
to  remain  in  contact  and  to  react  on  one  another  for  an  indefinite 
period,  The  investigation  of  a  coal  supply  with  such  an 
apparatus  requires  us  to  make  gas  from  samples  of  such  supply 
in  not  less  than  three,  and  it  may  be  in  12  different  ways,  and 
such  investigation  also  implies  an  analysis  of  the  gas  and  of  the 
tar  of  the  most  searching  and  rigorous  order. 

Let  me  say  in  passing  that  since  this  question  of  the  naphtha- 
lene nuisance  was  brought  to  my  attention,  now  some  years  ago^ 
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I  have  studied  at  my  leisure,  and  with  as  much  care  as  I  am  able 
to  use,  more  than  20  samples — to  be  accurate,  26 — of  coals,  using 
in  the  study  the  very  best  apparatus  and  ample  time.  The 
advisability  of  publishing  some  of  the  results  obtained  was 
repeatedly  suggested,  but  as  the  matter  seemed  one  of  academic 
interest  and  of  no  practical  value  no  publication  has  been  made  or 
even  planned  for;  but  considering  the  problem  in  relation  to 
naphthalene  alone  it  may  be  that  some  few  of  the  many  obser- 
vations made  might  have  a  practical  bearing  on  the  matter  in 
hand. 

In  the  first  place  I  wish  to  take  up  the  subject  of  the  amount 
of  naphthalene  in  the  various  coals,  without  applying  such 
investigation  to  this  question,  to  the  discussion  of  naphthalene 
in  illuminating  gas,  but  simply  as  a  matter  in  science,  in  chem- 
istry at  large. 

When  your  President  sent  me  the  invitation  to  address  you  he 
laid  stress  on  the  discussion  of  the  influence  of  the  coal,  as  a  part 
of  the  suggested  scheme  of  my  paper;  that  is,  he  specified  the 
influence  of  the  coal  used  upon  the  naphthalene  production  as  a 
topic,  as  one  of  the  points  he  thought  should  be  discussed.  It 
was  with  some  surprise  that  I  read  the  sentence,  for  wide  as  I 
knew  your  President's  acquaintance  with  what  I  may  call  the 
laboratory  side  of  the  gas  maker's  art  to  be,  I  did  not  know  that 
he  had,  even  at  any  time,  considered  this  part  of  the  subject, 
which  almost  always  escapes  the  lucubrations  of  the  practical 
man. 

I  do  not  intend  to  say  that  the  practical  are  not  fully  awake  to 
the  influence  of  the  coal  used  upon  the  production  of  the 
naphthalene  nuisance,  for  they  cannot  but  recognize  the  fact 
that  when  they  are  using  some  coals  there  are  troubles,  and  when 
using  other  coals  there  are  not,  but  that  instead  of  saying  we  will 
not  use  this  coal  on  account  of  its  naphthalene,  they  object,  not 
refuse,  and  then  abandon  the  objection,  where  the  coal  company 
gives  them  a  discount,  only  to  complain  when  the  naphthalene 
asserts  itself,  as  it  surely  will  in  time. 

The  fact  of  the  matter  is  that  the  influence  of  the  selection  of 
coal  is  not  the  least  of  the  possible  factors  having  influence  on  this 
problem.  It  is  not  a  negligible  quantity;  it  is  very  far  indeed 
tjierefrom.  It  is  not  my  intention  to  name  any  special  brands, 
the  product  of  any  individual  mines,  nor  to  be  very  explicit  in 
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statement,  because  by  so  doing  I  might  do  a  serious  injustice 
both  to  my  hearers  and  to  the  coal  dealers,  who  are  absent,  and 
also  l)ecausc  the  coal  supplies  with  which  I  would  be  dealing  are 
those  of  bygone  times,  of  last  year,  or  the  years  before  that;  not 
with  those  of  next  year  which  now  interest  us;  and  besides,  the 
certain,  if  gradual  yet  constant  changes  in  the  quality  of  the  coal 
mined  insure  that  the  supply  of  to-day  cannot  be  judged  by  that 
of  last  year,  nor  that  of  the  future  by  the  present.  Understand 
me,  therefore,  to  be  speaking  wholly  of  last  year  and  not  of  the 
hour. 

l^^or  the  i)urpose  of  the  discussion  which  we  have  in  hand  we 
may  divide  all  coals  containing  sufficient  volatile  hydrocarbons  to 
be  of  practical  use  in  gas  making  to  rank  them  as  gas  coals,  into 
three  groups:  (A),  those  which  contain  an  excess  of  solvents; 
(B),  those  in  which  the  naphthalene  and  the  solvents  are  to  all 
intents  and  pur|>oses  in  an  almost  exact  balance,  as  if  the 
solvent  substance  had  been  saturated  with  the  substance  dissolved; 
and  (C),  those  in  which  there  is  an  appreciable  excess  of 
naphthalene  to  start  out  with.  It  may  be  urged  that  I  am 
anticipating  my  discussion  by  thus  speaking  of  the  **naphthalene 
solvents:"  but  in  the  present  state  of  the  art,  and  of  the  naphtha- 
lene discussion  in  societies  and  in  print,  especially  in  the 
|KTi()(licals  devoted  to  our  interests,  it  can  surely  be  forgiven  me 
if  I  assume  that  an  audience  of  specialists  is  familiar  with  cir- 
cumstances and  arts  germane  to,  even  if  not  directly  connected 
with,  their  projK^  profession,  their  daily  business.  In  a  coal  in 
which  the  solvents  are  in  large  excess  a  great  part  of  the  solvent 
oils  can  be  broken  up  and  still  leave  enough  to  keep  the 
naphthalene  in  solution,  the  nuisance  in  hand,  most  surely,  of 
course,  if  attention  is  given  to  the  important  question  of  proper 
working  teniixeratures;  but  when  the  oils  are  saturated  at  the 
very  outstart  the  least  disturbance  of  the  balance  will  simply 
overwhelm  the  works  with  the  surplusage  of  the  naphthalene, 
and  this  is  just  the  result  attained  when  the  oils  are  broken  up  in 
practice. 

At  the  same  time  it  must  not  be  supposed  that  a  coal  supply  of 
say  20  car  load  lots  can  l)e  so  sampled  that  an  assay  of  say  5 
])oun(ls  can  l>e  trusted  to  determine  the  amount  of  naphthalene 
and  its  relations  out  of  hand.  To  illustrate  this:  In  March,  1898, 
a  sample  of  coal  was  sent  to  me  containing  5  distinct  layers.     The 
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pieces  were  large,  the  four  sent  weighing  fully  50  pounds,  and 
and  they  seemed  to  represent  the  entire  thickness  of  a  vein. 
Four  of  these  layers  were  perfectly  distinct  and  entire;  the  fifth 
was  very  much  crushed  and  broken,  show^ing  that  it  disintegrated 
much  more  rapidly  than  the  others,  so  that  it  would  afford 
practically  all  of  the  **crumbs  and  sweepings,"  and  in  a  clean-up 
these  would  furnish  more  than  their  just  proportion  of  the 
charge.  It  suflSces  to  say  that  the  layer  containing  the  most 
naphthalene  exceeded  the  average  by  30  per  cent,  while  the  one 
<x)ntaining  the  least  fell  28.3  per  cent,  below  the  average.  So, 
then,  a  charge  made  up  largely  from  the  dust  and  crushed  coal 
from  the  floor  of  the  shed  would  have  given  no  trouble,  while  a 
charge  made  from  pieces  selected  for  their  fine  appearaflce  would 
have  made  so  much  naphthalene  that,  if  the  management  were 
taken  by  surprise,  it  might  well  have  been  overwhelmed.  In 
another  case  the  average  of  10  samples  of  5  pounds  each,  taken 
from  the  coal  used  in  1900,  contained  only  60  per  cent,  as  much 
naphthalene  as  did  an  exactly  like  sample  from  the  coal  used  in 
1902,  but  the  1902  sample  contained  so  much  solvent  oils  that 
there  was  no  naphthalene  trouble  during  its  use,  while  complaints 
were  constant  two  years  before.  This  strange  (for  with  our 
present  meagre  data  it  is  not  to  be  accounted  for)  variation 
•explains  why  some  men  regard  naphthalene  as  something  without 
known  laws,  and  almost  as  an  "evil-jin."  Others  declares  it  a 
bugbear,  and  others  again  will  name  it  a  nightmare. 

In  some  cases  naphthalene  seems  to  hold  such  relation  to  its 
solvents  that  it  may  play  the  ver>'  mischief  with  the  peace  of 
mind  of  the  works'  manager,  because  it  may  appear  anywhere  in 
the  distribution  system  at  any  moment.  Twice  I  have  written 
letters  to  the  managers  of  gas  works  asking  for  definite  information 
about  this  nuisance,  only  to  receive  in  reply  their  positive 
assurance  that  the  naphthalene  problem  really  had  no  existence 
except  in  the  superheated  imaginations  of  inexperienced  men, 
yet  in  both  instances  I  had  from  them  later  on  coal  samples 
and  requests  for  any  information  I  could  give  in  relation  to  the 
naphthalene  nuisance.  By  reason  of  these  facts,  and  from  the 
consideration  of  other  like  data  and  information  items,  it  seems 
to  me  perfectly  absurd  to  say,  as  so  many  do,  that  all  the 
difficulty  in  managing  this  ever  present  phantom,  which  all 
fear  as  threatening  if  not  actually  busy  in  the  pipes,  is  due  to 
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the  inconiixitcncy  of  the  gas  works'  management.  Such  ex- 
planation is  absurd;  such  implication  is  a  slander  against  which 
the  rest  of  us  have  a  right  to  protest. 

As  s|)ecialists  trained  in  the  practical  work  of  their  art  the 
American  gas  men  are  as  competent,  as  ready,  as  forehanded,  as 
are  the  chemists  engaged  in  any  other  industrial  occupation  in 
the  whole,  wide  world.  That  proposition  I  am  ready  to  maintain 
anywhere  against  all  comers,  but  I  do  not  think. that  the  gas 
works'  managers  call  to  their  aid  nearly  so  much  as  they  might 
tlie  skill  of  those  who  stand  ready  to  aid  them  with  head  and 
with  hands,  by  the  use  of  technical  skill  spent  on  examination 
and  selection  of  the  best  raw  material.  It  is  not  so  very  difficult 
a  matter  to  tell  from  a  fair  sample  what  the  experience  of  the 
ustr  of  any  given  coal  is  likely  to  be  in  regard  to  this  trouble- 
sonic  intruder.  If  all  precautions  are  neglected  and  multitudes 
of  loopholes  are  left  unguarded,  not  loopholes  alone  but  windows 
ami  tloors  as  well,  to  give  access  to  the  mischief  making  demon, 
lluMt*  is  no  use  in  su])ine  fatalism  in  regard  to  this  question,  and 
it  is  not  ^(>o(l  sense  to  yield  to  the  ** nothing  can  be^done"  notion 
mitil  the  art  of  the  chemist  has  been  at  least  tried.  I  do  not 
think  that  a  manager  should  assume  that  he  has  done  his  whole 
duty  in  the  premises  until  he  knows  all  that  the  science  and  art 
of  the  chemist  can  tell  him,  and  I  think,  were  I  a  buyer  of  coal, 
that  I  should  insist  on  a  tender  by  sample,  have  this  sample 
assayed,  not  for  sul])hur  only,  but  for  about  26  other  things,  and 
I  should  insist  on  the  samples  being  up  to  grade  in  all  respects; 
and  finally  I  should  insist  on  the  coal  being  up  to  the  sample. 
The  coal  dealers,  at  least  those  I  have  met,  will  all  bear  watching. 
TluN'  deserve  susjMcion  (juite  as  much  as  the  much  abused  gfas- 
nun,  and  I  know  of  at  least  one  instance  in  which  I  have  the 
best  ot  reasons  for  saying  that  a  very  inferior  coal  was  delivered 
but  not  paid  for  at  the  high  price  and  in  place  of  the  excellent 
ctKil  uhieh  I  hiid  examined.  In  this  case  an  inferior  coal  was- 
(U  li\ereil  in  pi  are  of  a  very  high  grade  sample.  It  must  be  a 
niu.^i  nnsatistaclory  place  indeed  to  be  in,  that  of  the  gas  works' 
uLUM^ei  wilt)  liuys  a  coal  by  the  run  of  the  mine.  On  the 
^iii  n^lli  ot  the  reputation  it  has  obtained  from  one  vein,  it  may 
In  .1  null  av\.i\  from  the  place  from  which  his  present  supply 
»..in»  .iu«l  i\en  Iroin  another  horizon,  when  he  finds  the  raw 
iii.ihii.tl  VI  IN  interior,  his  coul  sheds  full  of  coal,  for  which  his 
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company  has  already  paid  the  highest  price  and  his  customers^ 
dissatisfied  with  the  inferior  quality  of  the  gas,  into  which  he 
must  mix  a  costly  enricher  to  make  its  grade,  when  the  true 
cause  of  all  his  woes  is  a  gold  brick  purchased  because  of  another*  s 
better  fortune.     So  much  for  the  influence  of  the  coal. 

To  return  to  the  miniature  plant.  With  it  were  made  experi- 
ments leading  gradually  to  the  following  results,  in  discussing 
which  I  shall  speak  as  if  they  had  been  made  in  a  continuous 
series  upon  a  single  piece  of  coal.  In  point  of  fact  a  number  of 
partial  experiments  are  here  assembled,  and  in  the  account  which 
follows  I  am  giving,  not  the  account  of  an  experiment  written 
out  by  the  observer  as  detail  after  detail  is  seen,  or  as  if  taken 
down  in  shorthand  as  the  results  gotten  are  observed,  but  I  am 
giving  the  impression  concrete  in  my  mind  from  the  careful  and 
systematic  comparisons  of  results  from  various  specimens,  yet  as 
far  as  possible  I  have  isolated  the  deduction  from  the  supporting 
premises,  and  I  am  very  confident  that  any  one  hereafteY  experi- 
menting along  the  same  lines  will  reach  like  results. 

At  the  same  time  I  wish  to  mark  one  point  as  a  reservation. 
One  conclusion  which  I  reached  will  be  noticed  as  widely  different 
from  that  said  to  have  been  carried  into  practice  on  a  large  scale, 
and  with  huge  success  by  certain  gas  engineers  in  England.  It 
is  beyond  my  intention  to  question  their  success,  or  to  suggest 
that  they  attained  it  in  any  other  manner  than  that  in  which 
they  say  they  did,  but  I  doubt  if  using  the  ordinary  coal  of  daily 
trial  in  this  country  they  would  have  attained  any  such  gratify- 
ing results. 

In  my  experiments  the  retort  was  sometimes  heated  very 
slowly,  sometimes  very  rapidly,  but  always  most  carefully,  to 
ascertain  for  certain  if  rapidity  of  heating  made  any  difference  in 
the  practical  results.  When  the  products  of  distillation  were 
sent  to  the  condenser  directly  it  was  not  to  be  preceived  that 
there  was  any  difference  in  results,  excepting  that  when  the 
evolution  of  gas  and  tar  was  rapid  the  rapid  rise  of  temperature 
which  accompanied,  or  rather  caused  it,  led  to  the  naphthalene 
going  in  greater  quantity  to  the  gas  than  it  was  accustomed  to 
go  when  the  heating  was  less  violent  and  prolonged.  The  result 
of  the  average  slow  experiment  was  to  send  the  tar  towards  the 
well  with  all  the  naphthalene,  while  in  an  average  rapid  experi- 
menty  one  with  a  higher  temperature,  the  naphthalene  in  some 
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jKirl  would  reach  the  condenser.  By  means  of  experiments  of 
this  sort,  some  made  shiwly,  some  more  rapidly,  in  which  the 
teniiKTalnie  of  the  retort  was  raised  as  fast  as  possible,  the 
cluir>*e  of  coal  \m\\^  in  every  case  weighed  accurately  and  in 
lH)\v(kT  which  had  (Kissed  a  lo-mesh  sieve,  it  was  determined  that 
the  amount  of  the  pnKlucts  from  a  given  vi'eight  of  coal  of  a  given 
sort  was  practically  a  constant,  and  that  the  products  were  as 
nearly  constant  in  character.  It  was  also  determined  that  the 
variatit)ns,  such  as  it  was,  was  due  to  the  vapors  and  gases 
un(kT>^oin^  nioUvular  chan^je  under  the  influence  of  the  hot 
carbon  of  the  charge,  and  that  by  using  suitable  means  to  get 
the  ^ases  away  from  this  influence  suitable  precautions  reduced 
these  changes  practically  to  zero.  I  believe  from  my  experience 
in  these  in<iuiries  we  are  justified  in  saying  that  the  products  of 
the  distillation  of  any  ^iven  coal  are  constant  in  quantity  and 
qualit> .  if  they  are  not  subjected  to  later  and  secondary  influences, 
which  practically  amount  to  redistillation. 

Ha\in^  satisfied  myself  of  this  fact  by  a  preliminary  investiga- 
tion I  obtained  a  relatively  lar^e  amount  of  coal,  had  it  ground 
aiul  -rifled;  dried  for  j.|  hours  by  exposure  to  the  air  in  a  steam 
IkMtid  nK>m,  and  ])acked  in  air- ti>^ht  containers.  A  sample  of 
llii^  coal  was  distilled  and  the  fluid  and  gaseous  fractions  parted 
iiiiinediately  at  the  mouth  of  the  retort.  The  gaseous  fraction 
w.i^  )»as.s4.(l  into  a  condenser  with  brine  at  a  temperature  2°  or  3® 
liiluw  /x'vn,  thus  taking;  out  the  solid  and  fluid  hydrocarbons  of 
I'lvv  lM»ilin>^  point  and  passing  on  the  true  gases,  which  went  to  a 
hi. Ml  I  liver  mercury,  while  the  fluid  iH)rtions  were  trapped  at  the 
I'lii.  Ill  111  the  condenser.  It  may  l>e  stated  in  passing  chat  the 
•  ....I.  h  ,.  I  ihi»iii^;li  which  the  tar  passed  was  heated  by  a  super- 
I.    .I'll    "liiiinii.  thu^  the  tar  was  ke])t  in  a  fluid  state  until  it 

.     .    If  •!  till    v\i  11 

1  t.i  .1  till  v\.i^  u-^aided  as  representing  a  normal  distribution 
i   I.,   .-li.  til.    Iiiiih   in  resfKrct  of  place  and  time  required  for 

I  ill  li  \\  Itt  11  Ihi  liuiperature  of  the  charge  was  only  just 
i.ih  I  1. 1  I.,  tit.iiii  I  liuiinuous  and  complete  liberation  of  all  the 

i.iM  .iii>  ill  la  Ihi  loal  an  exact  analysis  determined  the 
1..  ...  I  I  li  lu^iidiiiil.  In  this  distribution  all  of  the 
.  .i.ii.ii  ..      .Ill    iiii.it    III   ihe  Imii/oI  than  was  expected  were 

..  1  ..  i.  1. 1  iti  ilu  iondiiiser  of  the  gas  system  a  few 
.   imI    i  .       .     Ill    n.i»   liiund,  which  came  seemingly  from  the 
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last  few  liters  of  gas  which  passed  through  the  condensers,  but 
the  amount  was  insignificant.  When  the  retort  was  heated  to 
the  highest  useful  temperature  as  rapidly  as  possible  some  of  the 
naphthalene  was  disengaged  from  the  oil  and  was  caught  in  the 
condenser  tube,  but  its  melting  point  was  not  so  changed  by 
association  with  the  benzol  as  by  vSome  theories  it  should  have 
been,  for  the  two  parted  very  early,  the  naphthalene  becoming 
solid  in  the  tube  and  the  benzol  going  over  into  the  well.  The 
average  of  these  two  sets  of  experiments  was  assumed  to 
represent  the  normal  distribution  of  the  products  of  the  distilla- 
tion of  coal,  when  the  products  of  such  distillation  are  freed  at 
once  from  the  influence  of  hot  carbon  and  all  interaction  between 
the  true  gases  and  vapors  and  the  tar  is  prevented.  No  doubt 
my  surprise  that  almost  all  of  the  naphthalene  should  have 
remained  with  the  tar  oils,  even  when  heated  above  its  boiling 
point,  or  have  been  reabsorbed  so  quickly,  will  be  shared.  It 
cannot  be  explained,  unless  we  assume  that  the  vapors  are  also 
mutual  solvents,  an  hypothesis  I  do  not  care  to  discuss.  I  only 
note  that  the  facts  are  as  stated.  If  this  is  the  normal  relation  of 
the  distillation  products  under  these  conditions,  they  are  certainly 
very  greatly  changed  by  permitting  both  the  gases  and  vapors  to 
pass  in  company  through  a  condenser  heated  to  105°  C.^  under 
which  condition  all  of  the  naphthalene  and  92  per  cent,  of  the 
benzol  were  taken  out  of  the  gas  by  the  tar  oils,  while  all  the 
light  hydrocarbons  and  some  with  boiling  points  much  higher 
than  the  temperature  of  the  experiment  were  carried  through 
the  chilled  condenser  to  be  taken  out  in  a  condenser  cooled  to  3^ 
C.  This  seems  to  me  to  show  a  tendency  of  the  two  groups,  the 
paraffines  and  the  olefines  on  the  one  side  and  the  closing  ring 
compounds  on  the  other,  to  part  company  at  about  100°  C,  the 
temperature  of  boiling  water.  This  attraction  among  the  indi- 
viduals or  power  of  mutual  solution  would  tend  to  explain  why 
the  light  paraffines  do  not  aid  in  keeping  naphthalene  in  the  gas, 
when  the  solvent  power  of  the  benzol  is  satisfied;  there  being 
nothing  else  to  hold  it  the  naphthalene  must  fall.  I  think  this 
side  of  the  question  should  be  investigated  with  more  attention 
than  is  usually  given  to  it. 

If,  however,  instead  of  passing  the  distillate  through  a  con- 
denser at  105°  C,  it  is  passed  through  a  condenser  surrounded  by 
hot  xylene  as  circulating  fluid  (boiling  point  140°  C.;,  the  benzol 
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is  all  removed  from  the  tar  coming  out  with  the  gases  and  vapors, 
from  which  all  but  about  2%  per  cent,  can  be  subsequently 
removed  by  cooling  the  gas  in  a  condenser  with  a  circulation  at 
— 3^  C,  while  at — 15°  C.  the  condenser  removes  all  the  benzol. 
At  the  same  time  that  the  benzol  thus  escapes  the  solvent  action  of 
the  tar  oils  the  naphthalene  remains  with  them,  their  hold  is  so 
much  more  powerful  for  naphthalene  than  that  of  the  benzol.  This 
experiment  while  interesting  in  itself  is  very  suggestive  of  the 
rational  treatment  of  the  naphthalene  nuisance  in  the  gas  works. 

By  cautiously  raising  the  temperature  of  the  condenser  above 
130^  C,  which  can  be  done  by  using  aniline  (boiling  point  183° 
C.)  as  the  circulating  fluid  instead  of  xylene,  a  point  less 
distinctly  marked  but  near  to  175°  C.  is  noted,  at  which  a  very 
considerable  quantity  of  naphthalene  is  present  in  the  gaseous 
and  vaporized  portion  of  the  distillate.  The  inherent  interest  of 
this  fact  is  not  lessened  if  the  gases  and  vapors  are  then  led 
through  a  series  of  condensers  at  lower  and  lower  temperatures, 
which  gradually  cool  the  gas,  the  gaseous  mixture  produced  by 
the  pre\'ious  process.  For,  if  the  gradient  is  vefy  steep,  so  that 
the  gas  is  at  once  cooled  say  to  50°  C,  the  naphthalene  is  thrown 
out  in  crystals  almost  entirely;  but  if  the  gas  be  very  slowly 
cooled  to  the  same  temperature  much  of  the  naphthalene  remains 
ill  it,  as  if  some  mutually  solvent  action  were  now  exerted 
l)etween  it  and  the  benzol. 

In  a  number  of  instances  the  naphthalene  remains  in  the  gas  until 
the  temperature  fell  to  the  minimum,  being  deposited  gradually 
little  by  little  all  the  way  through  the  tubes,  but  at  other  times,  after 
havnig  been  carried  down  a  descending  gradient  from  30°  C.  to 
15"^  C,  without  any  coming  out,  the  entire  naphthalene  content 
would  come  down  suddenly,  so  that  it  seemed  to  **fall  like  snow 
flakes"  and  blocked  the  pipes. 

We  may  l)e  content  with  this  knowledge  of  the  relations  of  the 
groups  and  say  that  ordinary  coal  gas,  as  made  by  the  processes 
ill  vogue  before  higher  temperatures  were  made  needful  by  the 
demands  for  greater  yields  and  brighter  flames,  corresponded 
with  the  analysis  by  Bunsen;  that  his  assertions  in  regard  to  the 
typical  contents  of  any  given  illuminating  gas  were  quite  correct, 
however  much  the  present  methods  and  analysis  may  differ  from 
his  methods  and  results,  and  that  his  conclusion  that  benzol 
was  the  highest  of  the  hydrocarbon  molecules  which  had  to  be 
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considered  was  true  at  that  day;  but  he  would  not  be  justified  in 
saying  it  to-day,  and  we  as  certainly  know  that  we  are  not 
justified  in  so  doing,  even  if  we  substitute  the  word  **illuminants'* 
in  our  reports  to  cover  up  our  concealment,  that  we  have, not 
-determined  either  the  identity  or  the  percentages  of  the  members 
of  this  uncertain  group,  especially  if  examining  a  gas,  in  which 
the  naphthalene  having  remained  in  the  tar  but  partially,  benzol 
and  ''the  illuminants"  are  no  longer  interchangeable  terms. 

At  this  state  of  the  inquiry  it  may  be  well  to  consider  for  a  few 
moments  the  facts  in  relation  to  the  solution  of  the  naphthalene^ 
by  the  tar,  While  it  is  now  generally  believed  that  the  true 
^vent  is  the  anthracene  oil,  quite  a  respectable  minority  seems 
inclined  to  say  that  the  isomeric  oil,  phenanthracene,  or 
phenanthrene,  is  the  real  dissolving  agent,  since  these  are  both 
present  in  all  tars,  but  in  various  proportions;  others  affirm  that 
the  solution  of  anthracene  in  phenanthrene  is  the  one  essential 
condition.  It  is  not  worth  while  to  enter  into  a  discussion  of  this 
particular  point,  important  as  it  is,  until  some  one  has  been  able 
to  experiment  exhaustively  on  both  with  a  plant  so  built  that 
they  may  be  used  either  together  or  apart  and  their  relations 
fully  noted.  It  is  enough  for  the  present  to  say  that  both 
anthracene  and  phenanthrene  are  present  in  the  tar  which 
dissolves  and  hc^ds  the  naphthalene. 

It  is  also  coming  to  be  held  as  a  pious  opinion  by  not  a  few, 
and  by  the  men  most  familiar  with  the  chemistry  of  the  question, 
that  the  cau^  of  the  naphthalene  nuisance  is  to  be  found  in  the 
fact  that  the  products  of  distillation  remain  for  a  long  time, 
relatively  a  very  long  time,  in  contact  with  the  retort  walls,  and 
that  the  walls  and  the  most  part  of  the  charge  are  so  hot  that  the 
** heavy  oil,**  which  used  to  dissolve  the  gas-contained  naphtha- 
lene, is  broken  up.  That  by  this  "  cracking  process "  valuable 
illuminants  are  formed  is  denied  by  none ;  but  at  the  same  time 
naphthalene  is  also  formed,  and  that  the  amount  of  naphtha- 
lene left  by  the  combination  and  manufacture  is  beyond  the 
measure  which  the  small  amount  of  the  oil  which  escapes  the 
cracking  process  can  take  up  seems  to.  be  a  manifest  fact.  From 
these  premises  they  draw  the  conclusion  that  the  naphthalene 
nuisance  is  a  direct  product  of  the  scheme  of  temperature  manage- 
ment now  in  vogue.  Of  course,  this  is  denied  by  the  partisans 
of  the  high  (very  high)  temperature  theory,  among  which  are  a 
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few  who  deny  the  very  fact  of  the  solvent  action  of  the  oils,  while 
others  deny  their  destruction  by  the  excessive  temperatures. 

These  (questions  arc  obviously  vital  to  the  matter  in  hand,  nor 
do  I  sec  how  they  can  be  worked  out  until  some  rational  way  is 
found  for  regulatiii);  temperatures.  An  admirable  little  appliance 
for  ascertaininjc  the  temperature  within  certain  limits  was  invented 
sonic  few  years  ago  in  Philadelphia,  but  it  certainly  is  not  in 
common  use.  In  fact  every  man  is  isolated  from  his  fellows'* 
cxiK'ricnce  by  the  fact  that  if  A  does  not  know  how  hot  his  retort 
was  wlien  a  certain  phenomenon  happened,  how  then  shall  he  try 
to  make  his  exiK*rience  useful  to  B? 

To  one  used  to  working  with  apparatus  by  which  the  heat  of  a 
furnace  can  1>e  recorded,  no  matter  how  conventional  the  scale, 
the  condition  of  the  gas  works*  manager  seems  like  that  of  a  sea- 
man navigating  without  a  compass.  It  is  not  of  any  use  to- 
attempt  to  narrate  my  experiments  on  this  part  of  the  subject, 
although  it  is  the  most  important  part,  in  any  fullness  simply 
l>ecause  there  is  no  means  at  my  command  of  bringing  before  yoa 
relatively  small  differences  in  the  temperature  of  the  retorts. 
Thinking  that  I  might  get  some  clever  suggestion,  as  I  have  time 
and  again  from  a  question  box,  I  asked  this  from  one  of  the  State 
AsscKMations,  and  got  two  peculiar  answers,  two  questions  having 
been  asked.  To  my  (luestion,  how  hot  the  retorts  were  to  be,  I 
received  as  reply,  '*  i.Soo^,  or  a  bright  cherry  red,  was  considered 
the  limit  of  temixjralure,"  but  the  information  of  the  scale  on 
which  the  i,8oo°  was  reckoned  was  not  given,  nor  any  dear 
intimation  as  to  the  light,  for  no  two  men  see  color  alike,  nor  do- 
colors  seem  the  same  to  the  siime  man  twice.  To  my  other 
question  I  received  the  answer,  "no  one  was  using  a  pyrometer." 
Under  these  conditions  it  is  useless  to  give  details  and  I  simply 
state  my  conclusions.  My  attempt  seems  to  have  brought  out 
one  fact — that  concensus  as  to  the  cause  of  naphthalene  forma- 
tion— which  was  said  to  be  "too  high  temperature  in  the  retorts," 
and  "too  light  charge." 

My  own  experiments  incline  me  to  the  conclusion  that  the 
naphthalene  problem  looks  like  one  of  those  signs  which  change- 
their  reading  w^ith  a  change  in  the  point  of  view,  and  that  amidst 
the  conflict  of  evidence  there  is  a  statement  of  fact,  overclouded 
by  large  fancy,  how-ever. 

If  the  true  gases  and  the  whole  of  the  vapors  obtainable  from. 
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the  coal  are  carried  through  the  secondary  furnace,  which  I  have 
described,  and  for  convenience  shall  call  *'the  superheater,**  a 
long  iron  tube  filled  with  small  pieces  of  coke  and  heated  very  hot 
indeed  by  a  specially  constructed  gas  furnace,  great  changes  are 
produced  in  the  gas.  The  oils  are  more  or  less  destroyed,  the 
absolute  amount  of  destruction  being  uncertain.  The  amount  of 
** pitch**  is  relatively  much  increased,  the  naphthalene  content  is 
augmented  largely,  and  apparently  the  amount  of  the  increase  in 
the  naphthalene  had  a  definite  relation  to  the  amount  of  oil 
destroyed. 

It  was  also  apparent  that  the  decompositions  followed  the  lines 
which  have  been  repeatedly  suggested  by  writers  of  scientific 
papers  on  the  structural  composition  and  decomposition  of  hydro- 
carbon gas  and  vapors. 

Thus  the  benzol  content  is  seemingly  increased  from  one-half 
to  two- thirds,  but  in  cases  in  which  the  decomposition  seems  to 
have  influenced  the  anthracene  rather  than  the  phananthrene,  and 
there  are  such,  acetylene  molecules  are  distinguished;  but  in  the 
more  usual  experience  the  miscellaneous  free  molecules  unite  to 
form  more  stable  unions  after  the  pattern  of  the  benzol  ring  rather 
than  after  the  shape  of  the  paraffine  changes. 

That  is  to  say  that  the  ''acetylene  bond**  between  the  two 
benzol  rings  in  the  anthracene  and  phenanthrene  has  broken 
away,  that  three  of  these  acetylene  molecules  have  united  forming 
benzol,  which  is  at  first  very  much  increased.  The  two  benzol 
rings  thus  freed  at  times  seem  to  take  up  hydrogen  completing 
their  form,  sometimes  uniting  with  other  substances  developing 
side  chains  and  in  a  multitude  of  ways  making  the  unexpected 
substances  which  are  all  the  time  turning  up  in  small  quantities 
in  the  gas,  but,  if  the  action  is  sufficiently  prolonged  and  the 
temperature  sufficiently  high,  always  ending  in  the  formation  of 
naphthalene.  This  naphthalene,  oLcourse,  like  everything  else^ 
comes  from  the  superheater  in  the  state  of  vapor,  but  it  is  no 
longer  in  the  grasp  of  the  anthracene  oil.  Even  that  portion  of 
the  oil  which  remains  has  for  the  time  being  lost  its  grip,  and  as 
the  vapors  are  cooled  the  precipitated  naphthalene  comes  down 
anywhere  and  everywhere,  but  chiefly  where  it  is  not  wanted. 
Just  as  in  practical  working  in  the  retorts  of  the  gas  house,  so 
also  here,  a  portion  of  the  naphthalene  seems  to  have  come  into 
the  control  of  the  mass  of  benzol  molecules,  to  have  been  dissolved 
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in,  and  to  remain  in  solution  in,  the  benzol  vapor,  as  it  were  in 
|)ennanent  mechanical  union  with  it,  so  to  remain  unless  frozen 
out  later  on,  or  to  be  washed  out  with  special  apparatus. 

Just  so  it  is  in  the  apparatus  of  the  gas  works  and  the  street 
mains.  In  these,  even  in  midwinter,  some  of  the  naphthalene 
remains  in  the  grip  of  the  benzol  and  the  light  oils  and  only 
comes  down  under  conditions  which  make  the  precipitation 
which  I  have  mentioned  as  occurring  in  my  experiments  simply 
inevitable,  and  then  the  vicious  circle  is  complete,  the  nuisance 
is  fully  established,  every  condition  for  producing  it  is  called 
into  being,  and  to  crown  the  work,  all  these  vicious  conditions 
are  made  self-perpetuating. 

To  remedy  the  naphthalene  nuisance  it  was  needed,  first,  to 
show  the  cause.  This  I  have  endeavored  to  do,  so  far  as 
laboratory  experiments  could  go,  and  I  am  sure  that  everyone  of 
you  as  I  have  been  speaking  has  been  calling  to  his  mind  and 
memory  facts  from  his  own  experience,  which  facts  now  make 
him  willing  to  accept  the  offered  proof  of  the  thesis,  which  I 
propose  as  logical  and  as  final.  Having  set  before  you  the  cause 
of  the  naphthalene  nuisance,  the  opportunity  is  now  given  to  me 
to  suggest  to  you  something  of  the  remedy. 

Permit  me,  first  of  all,  to  point  out  to  you  that  two  phases  of 
the  naphthalene  problem  exist.  In  one  the  amount  of  the 
absorbent  oils  is  sufficient  for  taking  up  the  naphthalene,  but 
owing  to  various  circumstances  the  oil  cannot  act.  In  the  second 
case  the  absolute  amount  of  oil  is  wanting,  even  if  ample 
opix)rt unity  for  action  were  permitted  to  it.  This  distinction  is 
vital,  and  on  it  I  was  forced  to  found  two  distinct  lines  of 
experimentation.  I  am  able  to  say  that  I  have  worked  out  the 
mechanics,  lx)th  material  and  dynamic,  of  both  of  them  and  have 
constructed  laboratory  apparatus  answering  to  both  which  under 
laboratory  conditions  did  perfect  work. 

I  shall  lay  lK»fore  you  all  the  facts  and  so  much  of  the  theory 
as  seems  needful  for  a  full  understanding  of  the  solution  of  the 
question,  and  having  done  so  shall  leave  the  matter  for  treatment 
in  stone  and  iron  to  tlie  practical  men. 

When  the  oils  and  gas  come  from  the  retort  both  alike  are 
vaix)r,  but  the  oils  quickly  condense  owing  to  their  high  boiling 
I)oint,  and  are  j^arted  at  once  from  the  gaseous  fraction  by  this 
.Mmple   fact.     Custom   dictated  that  they   should  be  separated 
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from  the  gas  as  soon  as  possible  lest  they  should  take  up  the 
benzol.  As  often  happens,  custom  has  survived  under  other  con- 
ditions than  those  which  justified  its  foundation.  This  parting 
of  the  oils  and  gas  is  as  it  should  be.  The  oils,  all  of  them,  and 
the  whole  of  them  (if  so  be  there  is  enough  for  the  task  they 
have  to  do,  then  the  works  and  their  manager  are  indeed  fortun- 
ate) should  be  taken  out  of  the  gas  at  the  earliest  possible  moment; 
but  they  should  be  returned  to  it  again  in  a  specially  designed 
way,  in  a  specially  designed  scrubber  to  take  out  the  naphthalene. 
My  experiments  seem  to  show  that  the  oil  should  be  passed  into 
an  apparatus  designed  to  expose  the  largest  possible  surface  of 
the  oil  to  the  gas  containing  the  naphthalene.  When  it  enters 
this  washer  it  should  be  at  a  temperature  somewhat  above  the 
poitlt  at  which  naphthalene  becomes  solid  and  begins  to  fall  from 
the  gas.  As  the  oil  flows  down  through  the  scrubber  it  is  grad- 
ually saturated  with  the  naphthalene  vapor;  consequently,  when 
it  enters  the  apparatus,  the  oil  which  is  naphthalene  free  meets  a 
gas  which  contains  but  very  little  naphthalene,  and  both  are  at  a 
temperature  which  leads  the  oil  at  once  to  dissolve  any  naphtha- 
lene it  meets,  absorbing  naphthalene  as  it  flows  and,  at  the  same 
time,  rising  in  temperature,  the  power  of  absorption  is  decreas- 
ing, but  much  less  rapidly  than  the  lessening  of  the  absorbability 
of  the  naphthalene,  so  that  the  rate  of  absorption  runs  rapidly  to 
a  minimum.  Please  to  note  that  the  direction  of  the  flow  of  the 
oil  is  from  B  towards  A,  while  at  the  same  time  the  gas  is  flow- 
ing in  contrary  direction,  from  A  towards  B,  The  gas  is  con- 
stantly growing  cooler  and  the  oil  \ttarmer,  and  when  the  oil  has 
reached  a  certain  temperature  the  pump  removes  it  nearly  satur- 
ated with  naphthalene  to  a  suitable  well  for  storage.  Some  one 
will  object  and  say :  ' '  How  about  the  benzol ;  is  not  that 
absorbed  by  the  oil?'*  Of  course  it  is;  but  since  the  oil  can 
absorb  only  just  so  much,  it^an  only  take  up  a  certain  percent- 
age; and  since  the  oil  lets  go  the  benzol  rapidly  as  it  rises  in 
temperature,  the  oil  will  have  given  up  all  the  benzol  which  it 
has  absorbed  by  the  time  it  is  pumped  into  the  well.  The  effect 
is  to  keep  the  gas  nearly  saturated  with  benzol  between  the  point 
at  which  the  oil  leaves  the  gas  in  the  scrubber  and  the  point  at 
which  the  oil  enters,  although  the  amount  taken  up  by  the  oil  is 
not  great,  because  naphthalene  becomes  solid  at  80°  C.  and  a 
vapor  at  218°  C;  between  these  two  it  is  absorbable  as  a  fluid. 
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The  oils  which  will  be  used  will  have  a  temperature  of  about  the 
same  height  as  the  boiling  point  of  the  naphthalene,  just  a  little 
less  so  that  they  may  be  said  to  be  of  the  same  temperature,  and 
the  oil  saturates  rapidly.  At  these  temperatures  benzol  is  a  vapor 
under  tension,  a  gas;  and  to  fear  disaster  to  our  plans  by  reason 
of  the  absorption  in  any  quantity  of  benzol  is  to  be  afraid  of  our 
own  imaginations.  In  some  of  my  experiments  I  did  have 
trouble  of  this  sort,  l)ecau.se  I  used  an  oil  with  too  low  a  boiling 
point,  cooling  the  naphthalene  more  than  was  either  needful  or 
wise.  For  this  reason  I  do  not  think  so  well  of  this  plan  as  of 
another  which  I  shall  describe  in  a  few  moments. 

The  steps  of  this  plan — Plan  A,  if  you  please — may  be  put  in 
order  as  follows :  Step  i .  Withdraw  the  oils  from  the  gases  at 
once.  vStep  2.  Cool  the  oils  to  about  215°  C.  and  pass  them 
back  into  contact  with  the  gas  in  a  scrubber,  as  Step  3.  The 
result  will  l)e  the  almost  complete  removal  of  the  naphthalene. 
Some  minor  details  must  l)e  attended  to,  but  such  are  the  bold 
outlines.  The  final  disposal  of  the  oil  must  rest  with  the  needs 
of  each  case. 

It  chances  that  a  very  like  plan  was  devised  by  an  English 
engineer,  and  described  in  the  Journal  of  Gas  Lighting  in  an 
account  of  a  meeting  of  a  Society  of  Engineers.  The  number  of 
the  Journal  is  that  for  November  11,  1902,  and  the  joint  authors 
of  the  paper  are  Messrs.  Thos.  Glover  and  Wm.  Young. 

In  abstract  the  paper  was  much  as  follows;  but  while  this  paper 
gives  an  illustration  of  the  development  of  a  phase  of  the  general 
scheme  which  I  have  just  sketched  and  is  quoted  as  such,  its 
chemistry  is  its  own.  Words  are  used  with  a  certain  inaccuracy 
which  might  easily  cause  the  reader  to  be  misled  concerning 
matters  of  fact;  as,  for  example,  concerning  the  origin  of  naphtha- 
lene in  gas,  and  there  are  not  a  few  statements  whose  logically 
necessary  consequences  must  either  have  been  unknown  to,  or 
ignored  by,  the  writers — one  cannot  imagine  the  former  of  the 
propositions  of  this  dilemma. 

It  seems  an  obligation  to  remind  j-ou  that  I  am  quoting  this 
statement  of  their  theory  to  explain  their  practice,  not  because  it 
meets  my  conception  of  the  facts.  Had  their  study  of  the  theory 
of  naphthalene  formation,  their  chemistry,  if  you  will  to  call  it 
so,  been  as  competent  as  their  perception  of  the  trouble,  consid- 
ered simply  as  a  mechanical  difficulty  from  which  they  wished  to 
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escape,  their  contribution  to  the  literature  of  the  subject  would 
have  been  as  important  as  is  their  contribution  to  the  practice  of 
^as  purification.  And  this  practical  application  of  the  notion  of 
washing  out  the  naphthalene  at  a  definite  place  would  in  its  turn 
have  lost  nothing  of  its  value;  indeed  it  might  have  gained  in 
importance. 

In  the  number  of  the  Journal  referred  to  the  paper  is  given  in 
full,  and  also  the  discussion  which  followed,  and  I  advise  its 
reading  by  every  gas  works'  manager.  My  quotation  is  verbally 
accurate,  but  in  a  few  places  I  have  compressed  some  sentences 
and  have  transposed  others  to  emphasize  their  premises  and 
deductions.  The  paper  reads :  *  *  The  altered  conditions  account 
for  the  increased  troubles  from  the  presence  of  naphthalene,  the 
naphthalene  being  produced  in  larger  quantities  and  there  being 
a  diminished  production  of  the  solvent  tars  to  take  it  up  into 
solution.  And,  further,  the  hydrocarbon  vapors  with  a  higher 
tension  than  naphthalene  being  smaller,  the  increased  volume  of 
gas  is  less  saturated  by  them,  and  the  gas  is  in  consequence 
capable  of  taking  up,  and  retaining  in  diffusion  during  the 
process  of  condensation,  an  increased  quantity  of  naphthalene. 
Or,  to  state  it  another  way,  the  volume  of  gas  and  the  propor- 
tionately smaller  volume  of  the  volatile  vapors  (these  being 
mainly  the  vapor  of  benzol)  and  the  smaller  production  of  the 
solvent  tars,  places,  so  to  speak,  a  wider  gap  between  the 
saturation  point  of  the  gas  and  the  tars.  That  is  to  say,  that  if 
the  gas  were  brought  into  contact  with  a  tar  containing  a  large 
percentage  of  hydrocarbon  vapors  such  as  benzol,  the  unsaturated 
gas  would  take  up  in  (by )  diffusion  a  portion  of  such  benzol  vapors; 
and  on  the  other  hand  if  the  tar  were  brought  into  intimate 
contact  with  gas  more  highly  charged  with  benzol  v^apors  the  tar 
would  dissolve  out  of  the  gas  a  part  of  such  vapors.*'  It  is  very 
difficult  to  determine  how  much  of  these  sentences  is  to  be  looked 
upon  as  hypothesis  and  how  much  as  demonstrated  fact,  but  the 
following,  which  in  the  paper  precedes  that  just  quoted,  is  less  am- 
biguous— ^has  the  form  of  an  observation,  but  it  is  not  stated  to  be 
so.  The  sentence  reads,  "With  high  temperatures  a  considerable 
,  proportion  of  the  vapors,  which  under  lower  temperatures  would 
ultimately  condense  as  tar,  are  cracked  up,  mainly  into  permanent 
gases  as  carbonic  oxide,  hydrogen  or  (and)  marsh  gas.  and  into  the 
stable  hydrocarbons  as  naphthalene  and  benzol.     The  permanent 
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gases  are,  therefore,  much  larger  in  volume  and  are  capable 
of  taking  up  and  holding  in  difiFusion  a  large  volume  of  vapor. 
The  denser  tars  are  smaller  in  quantity  and,  therefore,  less  able 
to  dissolve  out  of  the  gas  the  vapors  of  the  hydrocarbons  diffused 
through  it.  Not  only  so,  but  the  natures  of  the  hydrocarbon 
vapors  predominating  in  the  gas  have  been  changed  in  character; 
being  converted  into  naphthalene  and  the  very  volatile  benzol, 
those  of  medium  vapor  tension  being  present  in  comparatively 
trifling  quantities." 

I  confess  my  inability  to  understand  these  two  series  of  state- 
ments, for  it  seems  to  me  that  hypothesis,  obser\'ation  and 
deduction  are  so  intermingled  that  I  am  not  able  to  rightly  assort 
them,  but  if  they  represent  observations,  or  logical  deductions 
from  observation,  then  I  do  not  see  how  there  can  be  any 
naphthalene  problem,  for  it  is  only  by  closest  study  after  the 
naphthalene  problem  has  been  practically  eliminated,  has  been 
eliminated  in  practice,  that  such  a  theory  of  the  action  of  the 
contained  elements  could  be  studied  in  detail.  Yet  my  stricture 
which  is  not  criticism,  may  be  unfounded  because  the  authors  are 
dealing  with  a  special  coal,  which  may  contain  an  assay  of 
hydrocarbons  as  dissimilar  to  those  of  American  coals  of  the  same 
generic  type,  as  are  the  cannel-like  lignites  and  the  ''Coals of  the 
Henry  mountain  region"  to  those  of  the  Provo  Valley  or  Ceder 
City  levels  in  Utah.  All  are  gas  coals,  and  by  some  men  are 
classed  together  under  the  name  of  "bituminous  lignites,'*  but 
they  differ  among  themselves  as  much  as  Baku  petroleum,  the 
shale  oil  of  the  British  Islands  and  Pennsylvania  **coal  oil.**  It 
suffices  that  the  deductions  or  observations,  be  they  which,  they 
may,  do  not  apply  to  any  coals  which  I  have  been  able  to 
examine.  But  however  much  one  may  question,  and  wish  to 
study  and  discuss  the  chemical  theories  of  the  Glover- Young 
paper,  there  is  no  call  for  questioning  the  success  of  the  Glover- 
Young  process.  The  statements  in  chemistry  may  be  confused 
in  theory,  the  engineering  practice  shines  as  the  sun. 
The  paper  contains  a  resume  of  the  process  as  follows : 
"The  process  consists  in  collecting  the  denser  tars  from  the 
gases  while  they  are  still  warm,  and  holding  in  diffusion  a  con- 
siderable proportion  of  the  high  tension  carbon  vapors  capable  of 
being  removed  from  the  gas  by  condensation  and  solution.  This 
is  accomplished  by  collecting  the  tars  deposited  in  the  foul  main 
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while  still  hot,  and  fixing  in  any  convenient  position  upon  the 
foul  gas  main  a  tar  extractor  or  separator,  by  which  the  liquified 
particles  suspended  in  the  gas  may  be  precipitated  and  collected. 
The  tars  are  passed  to  a  cooling  and  settling  tank,  whence  (having 
parted  with  the  ammoniacal  liquor),  the  cooled  tar  is  passed  into 
a  combined  condensing  and  washing  arrangement  of  any  con- 
venient form,  by  which  the  tars  can  be  brought  into  intimate 
contact  with  the  gas,  the  hot  gas  and  the  cooled  tar  being  made 
to  flow  in  opposite  directions.  The  cooled  tars  having  been 
removed  from  the  gas  while  warm  are  comparatively  free  from 
naphthalene  and  possess  practically  the  full  solvent  power.  Also, 
being  thus  applied  fractionally  by  being  passed  in  among  the 
cooled  gas,  and  flowing  back  against  the  advancing  current — they 
will,  for  well  understood  reasons,  exercise  the  maximum  cooling 
and  washing  effect,  besides  carrying  away  the  naphthalene  as  it 
is  deposited.  [Please  note  this,  *'As  it  is  deposited;"  they  do  not 
say  as  fluid  or  as  solid.]  The  tar  being  gradually  heated,  as  it 
flows  back  against  the  current  of  the  warm  gas,  gives  up  the 
more  volatile  of  the  hydrocarbons,  which  they  have  absorbed  in 
the  cold  end  of  the  condenser  washer,  while  the  temperature  is 
not  sufficiently  high  to  cause  the  revolatilization  of  the  absorbed 
naphthalene.  The  tars  would  thus  not  only  be  employed  to 
exercise  their  maximum  solvent  power  for  the  naphthalene,  but 
they  would  in  turn  be  subjected  to  a  distilling  process  to  recover 
and  retain  in  the  gas  the  more  volatile  vapors.'* 

Such  is  the  description  of  the  theory  arid  practice  of  this  process 
and  its  application,  as  set  forth  by  its  inventors  after  full  oppor- 
tunities for  study  of  its  practical  application.  To  fully  under- 
stand the  process  of  reasoning  by  which  the  theory  arrived  at  its 
present  development  requires  a  careful  study  of  the  paper,  and 
the  making  of  experiments  with  the  identical  sort  of  coal  which 
they  used.  In  the  paper  are  given  certain  figures  which  might 
be  of  interest  here.  I  am  unable  to  compare  them  with  corres- 
ponding American  figures  as  such  data  were  unobtainable  from 
those  to  whose  interest  in  the  matter  I  appealed  for  information, 
and,  therefore,  I  omit  them  since  to  give  them  alone  would,  I  am 
sure,  cause  still  more  confusion  rather  than  advance  our  enlight- 
enment. 

The  second  phase  of  this  theory  of  removal  requires  a  place  of 
election  for  using  the  process  and  a  choice  in  an  absorbent  for 
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the  naphthalene.  There  are  a  number  of  forms,  phases  is  perhaps 
a  better  word,  of  this  practice  before  the  gas  world.  Some  are 
simply  ''propositions,"  perhaps  the  majority  have  not  passed 
l>eyond  this  stage,  a  few  have  run  the  gauntlet  of  the  patent 
office,  some  very  successfully,  but  it  is  a  trial  in  which  from  what 
I  hear  I  judge  the  larger  part  has  come  to  grief.  A  few  (they 
can  be  coutited  off  on  the  fingers)  have  been  translated  into  stone 
and  iron.  How  successfully  they  are  working  I  dare  not  attempt 
to  say,  judging  by  a  prospectus  or  two  which  I  have  seen.  Some- 
one thinks  that  all  promise  well,  a  few  promise  better,  and  per- 
liaps  three  really  work. 

Taken  as  a  group  the  really  effective  machines  seem  to  justify 
some  such  proposition  as  this,  viz :  Owing  to  the  uncertainty  in 
amount  and  comi)osition  of  the  residual  oils,  it  ^is  a  matter  of 
economy  to  disregard  any  naphthalene  absorption  power  which 
may  be  inherent  in  them — these  residual  oils  that  is,  and  to 
introduce  at  a  point  of  election  a  supply  of  specially  selected  oil, 
of  oil  chosen  for  its  value  as  a  naphthalene  absorbent  and  for  this 
only,  and  to  make  use  of  this  especially  selected  oil  thus  intro- 
duced instead  of  in  any  way  or  to  any  degree  trusting  to  the  thus 
abandoned  residual  oil. 

How  completely  antithetical  are  the  English  scheme,  that  of 
Messrs.  (ilover  and  Young,  as  represented  by  their  description  in 
the  (juoted  paper,  and  that  of  the  German  patents  as  given  above, 
if  I  have  correctly  sunnnarized  the  group,  goes  without  saying. 
The  fact  that  the  proper  agent  for  absorption  is  the  heavy  oil 
with  a  high  boiling  point  commonly  known  as  "anthracene  oil,** 
and  sometimes  spoken  of  or  written  of  as  "green  oil,**  seems  to 
be  generally  admitted;  but  how  best  to  apply  this  oil  seems  as  yet 
inidetermined.  How  best  to  use  it  seems  to  be  the  end  of  all 
effort  for  most  of  the  processes  which  I  have  studied,  and  it  seems 
to  me  evident  that  not  a  single  one  of  the  inventors  of  these  various 
processes  had  any  pecise  working  theory  before  his  mind.  The 
existence  of  a  working  theory  of  some  sort  seems  almost  a 
necessity,  yet  if  it  really  exists  the  machines  are  so  constructed 
that  it  is  not  apparent.  W^hen  chemists  are  constructing  a  plan 
from  which  to  design  .some  machine,  for  accomplishing  some 
desired  object,  tliey  first  determine  the  scheme  of  the  chemical 
reactions,  then  raise  the  question  of  what  is  called  the  tempera- 
ture scheme,  and  it  is  certain  that  every  detail  of  the  plan  will  be 
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i¥orked  out  before  it  is  made  even  discussible  as  a  design  on  paper 
for  constructing  engineers  to  consider;  much  will  it  be  then 
discussed  before  it  is  made  tangible,  before  it  is  translated  into 
bricks  and  mortar,  into  brass  and  iron.  This  question  of  the  new 
gas  making  is  distinctly  a  chemical  process,  or  rather  a  chemical 
industry  of  many  independent  processes,  among  which  the 
process  of  getting  the  naphthalene  nuisance  under  perfect  control 
is  by  no  means  the  least  important,  and  in  this  process  of 
naphthalene  control  one  of  the  most  important;  yes,  the  most 
important  item  of  them  all,  is  the  scheme  of  the  working 
temperatures,  the  system  of  the  temperature  gradients  to  use  the 
technical  vocabulary.  These  important  temperatures  from  an 
ascent  in  a  regular  order,  beginning  with  the  boiling  point  of 
benzene  thus,  the  pressure  being  thus: 

Benzene,  freezing  point  boiling  point  (  79°  C.) 

.    Naphthalene         *'  [  80°  C]            '*          (218°  C.) 

Anthracene           *'  [213°  C]             '*          (35i°C.) 

Phenanthrene        **  [103^  C]            "          (340°  C.) 

Bringing  the  gas  under  control,  so  that  we  secure  the  conden- 
:sation  and  complete  separation  of  these  two  last  mentioned  as  the 
first  step,  we  part  them  from  the  naphthalene  and  benzene  while 
these  are  under  such  high  tension,  due  wholly  to  temperature, 
that  they  react  exactly  as  if  they  were  true  gases,  and  by  this 
•complete  and  rapid  separation  we  prevent  the  formation  of 
relatively  confused  mixtures  and  solutions  of  the  vapors  of  these 
^*heavy  oils.** 

It  should  never  be  forgotten  that  the  figures  above  given  are 
for  the  ptu"e  or  nearly  pure  substances,  and  they  must  be  modified 
in  order  to  adapt  the  oils  to  the  duty  we  need  them  for.  For  the 
moment  we  simply  wish  to  remove  them  with  anything  else 
condensible,  which  we  do  by  rapidly  cooling  the  vapors  to  300° 
C,  as  nearly  as  may  be.  In  the  laboratory  this  is  done  by  filling 
the  condenser  with  the  pure  phenanthrene  oil,  which  can,  of 
course,  not  be  heated  hotter  than  its  own  boiling  point,  and  in 
fact  is  usually  some  degrees  cooler. 

Please  to  note,  then,  that  this  first  condensation  removes  the 
**  heavy  oils,'*  so-called,  in  a  nearly  pure  state,  ready  for  any  use 
we  may  see  fit  to  make  of  them  hereafter.  Objections  have  been 
made  to  this  process  by  a  number  of  men — curiously  enough  the 
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men  were  of  Ihe  class  commonly  called  ** practical" — but  the 
objections  were  and  are  wholly  of  the  kind  called  ** academic,'* 
or,  to  use  the  nomenclature  of  the  practical  men  the  objections 
were,  to  the  very  last  one,  **  theoretical  objections." 

My  reason  for  advocating  the  removal  of  these  components  at 
the  earliest  possible  minute,  and  their  complete  removal,  agrees 
with  the  German  rather  than  the  English  theory;  but,  when 
removed  thus  early,  they  leave  behind  them  a  mixture  which  it 
is  possible  to  consider  constant;  and  if  allowed  to  remain  in 
contact  until  cooled  to  a  lower  degree,  say  to  250°  C,  this  con- 
slant  or  practically  constant  composition,  a  most  important  and 
valuable  characteristic,  is  quite  lost.  I  have  made  experiments 
in  both  ways  of  treating  the  gas  and  all  my  results  favor  complete 
and  early  removal.  The  gas  having  been  passed  downward 
through  this  condenser  to  collect  the  heavy  oils  is  now  passed 
through  a  horizontal  condenser  to  ** freeze  out  the  naphthalene.** 

That  is  to  say,  the  vapor  of  the  naphthalene,  benzene  and 
other  condensible  hydrocarbons  is  rapidly  cooled  to  near  200°  C. 
At  this  point  we  have  a  "naphthalene  fog.**-  The  glass  tube 
of  the  condenser  is  obviously  wet  with  the  fluid  naphthalene  and 
a  beam  of  light  shows  that  the  tube  is  filled  with  naphthalene, 
condensed  as  a  fog  is,  but  not  falling  as  rain  nor  frozen.  The 
practical  question  is,  shall  we  rapidly  remove  this  by  a  centrifugal 
condenser,  or  shall  we  do  so  by  cooling  the  gas  to  the  freezing 
point  of  naphthalene;  /.  (\,  to  80°  C. 

Bear  in  mind  this  important  fact,  at  80°  C.  naphthalene  is 
solid  and  benzene  is  a  gas,  but  in  the  presence  of  a  mutual 
solvent,  such  as  ethylene  for  instance,  and  specially  if  acetylene 
is  present  in  no  matter  how  small  a  quantity — as  little  as  one  part 
in  100  of  the  naphthalene  has  in  more  instances  than  one  proved 
sufficient  in  my  experiments — an  amount  of  the  naphthalene 
amounting  to  many  per  cent,  will  remain  which  cannot  be  frozen 
out.  But  while  the  benzene  wnll  dissolve,  and  thus  prevent  the 
solidification  of  a  portion  of  the  naphthalene,  the  solidified 
naphthalene  will  not  occlude  the  benzene.  At  least  I  have  never 
been  able  to  effect  such  occlusion,  nor  do  I  find  the  record  of 
such  occlusion  as  made  certain  by  the  experiments  of  any  other 
chemist. 

Therefore,  in  this  scheme  of  purification,   the  next  step  is  to 
cool  the  gases  and  vapors,  not  to  218°  C.  but  to  about  70°  C.   By 
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so  doing  all  the  naphthalene  not  held  in  solution  by  the  benzol 
and  ethylene  is  literally  frozen  out.  It  may  be  objected  that  the 
amount  of  naphthalene  which  can  be  made  solid  by  cooling  to 
50°  C.  or  40°  C,  or  even  to  30°  C,  is  so  much  greater  that  such 
solidification  may  take  place  some  time  in  the  future.  This  I  am 
inclined  to  question  for  two  reasons:  First,  because  consecutive 
cooling  of  the  gas,  when  it  had  been  treated  as  suggested 
previously  to  the  cooling,  failed  to  bring  down  any  deposit  of 
naphthalene;  secondly,  because  the  solvent  power  of  the  benzol 
ethylene  solution  for  naphthalene  seemed  rather  to  increase  than 
to  diminish  with  declining  temperatures  to  30°  C.  I  made  no 
experiments  at  temperatures  below  this  one  30°  C.  for  lack  of 
time,  but  at  this  temperature  the  solvent  power  of  the  benzene- 
ethylene  mixture  seemed  to  be  greater  than  at  80°  C. 

Assuming  that  one  wished  to  remove  the  last  vestiges  of 
naphthalene  and  leave  the  gas  so  to  say  naphthalene  free,  it  can 
be  done  by  washing  with  the  common  '* anthracene  oil**  of 
commerce  which  has  .been  prepared  for  the  purpose;  or  if  the 
supply  of  heavy  oils  which  have  been  saved  is  sufficient,  they 
may  be  used. 

These  oils  must  be  prepared  for  the  purpose  by  getting  into 
solution  in  them  a  certain  precentage  of  benzol.  Not  as  has  been 
represented,  to  saturate  them  with  benzol  and  thus  prevent  them 
from  taking  up  any  more,  but  in  order  that  they  may  have  a 
sufficient  fluidity  at  the  temperature  "at  which  we  wish  to  use 
them. 

Having  obtained  by  judicious  mixture  an  oil  which  has  a 
fluidity  at  70°  C.  to  flow  over  and  adhere  to  the  surfaces  which 
we  may  elect  to  use  for  constructing  the  absorbent  apparatus,  we 
permit  it  thus  to  flow,  preferably  from  above  downward,  and 
cause  it  to  come  in  contact  with  the  gas  containing  the  residual 
naphthalene.  This  the  oil  will  remove,  leaving  the  gas  quite 
naphthalene  free,  but  removing  in  the  process  nearly  the  whole 
of  the  benzene  content.  The  gas  thus  treated  requires  enrich- 
ment; the  benzol  thus  removed  should  be  replaced  for  the  sake  of 
luminosity,  and  this  can  be  done  later  after  the  gas  has  gone 
through  such  processes  as  are  needed  for  its  technical  purifica- 
tion. 

I  would  not  have  you  misjudge  me  so  far  as  to  think  that  I 
fail  to  appreciate  how  much  must    be  done,  and  in  how  many 
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directions  improvements  must  be  made  before  any  such  simple 
means  as  this  which  I  have  sketched  can  be  made  practically 
useful.  I  appreciate  them — yes,  appreciate  them  fully;  but  the 
chan>;es  required  are  not  great  changes  in  bricks  and  mortar,  they 
are  not  changes  in  the  physical  structure  of  the  works  to  any 
great  extent.  One  engineer  with  whom  I  discussed  them  said 
that  the  changes  I  proposed  in  plan  and  structure  all  tended 
towards  simplicity  and  unity  rather  than  towards  complicating 
the  present  plans,  but  he  raised  an  objection  which  he  seemed  to 
think  insurmountable,  **You  will  find  that  you  cannot  get  the 
ffuti  you  need  to  put  in  operation  a  system  depending  for  its  suc- 
cess on  a  careful  attention  to  trifling  details."  He  continued  his 
criticism  thus:  "While  the  men  have  intelligence  enough  I 
doubt  iheir  good  faith.  When  you  are  watching  them  it  will  be 
all  ri>;ht,  hut  when  your  back  is  turned  the  inevitable  disposition 
1  they  ;»11  think  it)  to  get  the  better  of  or  beat  the  boss,  will  make 
confusion  in  a  system  so  nicely  adjusted  as  this  which  you  propose 
must  l)e." 

1  am  loath  indeed  to  think  that  a  system  of  naphthalene  purifi- 
cation which  works  so  well,  so  all  but  automatically  among  the 
v;la^s  and  porcelain  of  the  laboratory,  will  not  work  among  the 
1)1  ick^  and  iron  of  the  ^as  works;  but  even  if  it  is  so  today  it  may 
not  Ik-  so  always.  The  future  has  been  discounted  many  times 
hefoir  and  has  cashed  the  draft  when  it  came  due. 

One  tiling;  more  I  think  I  should  say  before  I  bring  this  paper 
to  its  close.  I  have  examined  the  materials  concerned  in  many 
naphthalene  stoppages — some  dozens;  yes,  some  scores — and  I 
have  yet  to  tind  the  tirst  one  which  was  made  by  naphthalene 
imaided.  When  the  material  obtained  from  the  occluded  pipes 
was  i-autiously  distilled  there  always  without  exception  appeared 
a  tiny  drop  of  heavy  oil  whose  boiling  point  plainly  showed  that 
it  was  a  mixture  of  the  two  highly  complex  oils  which  have  been 
so  often  mentioned  in  this  pajKT  as  anthracene  and  phenanthrene. 
The  amount  in  any  given  case  was  too  small  to  determine  surely 
the  precentages  of  the  two  in  the  mixture,  but  by  collecting  the 
residue  from  about  two  dozen  stoppages,  I  obtained  enough  to 
assert  provisionally  that  the  anthracene  was  in  the  cases  referred 
to  about  one-third  and  phenanthrene  about  two-thirds.  It  seems 
to  me  that  this  is  a  demonstrative  proof  of  the  importance  not 
only  of  getting  rid  of  all  superfluity  of  naphthalene,   but  also  of 
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getting  rid  of  that  little  drop  of  oil  which  forms  the  uucleus. 
about  which  is  built  the  structure,  at  first  amorphous,  and  after 
some  time  crystalline,  which  we  may  call  typical  of  the  naphtha- 
lene nuisance.  As  if  to  impress  upon  our  minds  the  importance 
of  this  fact  let  me  quote  a  few  lines  from  a  letter  I  received  a  few 
weeks  ago. 

"Do  you  know  that  I  am  much  interested  in  two  statements  in 
your  letter.  First,  that  naphthalene  stoppings  have  a  nucleus 
not  naphthalene;  and,  second,  an  experience  which  agrees  with 
my  own,  that  the  most  troubles  with  naphthalene  stoppings  do- 
not  come  in  the  coldest  weather?  Can  it  be  that  oil  fog,  so  fine 
that  we  cannot  perceive  it,  sometimes  carries  heavy  oil;  because 
this  vapor  dissolves  more  readily  when  the  gas  is  not  well  cooled?'* 

Let  us  think  about  this  component  of  the  plugs,  the  tiny  drop 
of  oil,  and  study  how  large  a  part  this  plays  in  the  naphtha- 
lene nuisance;  such  thoughts  may  be  useful  some  day.  We  now 
know  how  to  get  rid  of  the  plague  and  can  study  the  cause  at  our 
leisure. 

Now,  gentlemen,  my  time  is  up.  I  have  tried  to  follow  out 
the  scheme  suggested  to  me  by  your  President.  I  trust  that  I 
have  succeeded  at  least  this  far,  that  you  feel  that  the  time  spent 
in  listening  to  me  was  not  lost.  If  I  shall  have  succeeded  in 
indicating^  the  lines  of  least  resistance  on  which  we  can  most 
successfully  do  battle  with  this  naphthalene  nuisance  my  purpose 
will  have  been  accomplished. 

On  motion  of  Mr.  D.  McDonald,  a  vote  of  thanks  was  tendered 
to  Dr.  Birchmore  for  his  lecture.  On  motion,  the  Association 
adjourned  to  reassemble  at  2  o'clock,  p.  m. 


SECOND  DAY— AFTERNOON  SESSION. 

The  President  called  the  Association  to  order  at  2:30  p.  m. 

A  COMMENT  ON  THE  BIRCHMORE  LECTURE. 

Mr.  W.  E.  Steinwedei.1. — I  would  like  to  say  a  word  or  two 
respecting  the  lecture  by  Dr.  Birchmore.  I  have  made  a  few 
notes  on  it.     The  Doctor  certainly  treated  the  naphthalene  topic 
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from  a  chemical  and  experimental  stand  point  with  great  thor- 
oughness, and  his  presentation  will  certainly  be  appreciated  by  the 
gas  fraternity;  but  a  word  might  be  added  regarding  the  removal 
of  naphthalene  from  gas  as  practiced  in  about  40  works  of  Europe 
to-day.  Heavy  coal  tar  oil  to  which  3  per  cent,  benzol  is  added 
absorbs  naphthalene  until  it  contains  from  15  to  40  per  cent,  of 
naphthalene  by  weight.  A  small  Standard  washer,  having  two 
chambers,  is  best  used  for  washing  the  gas  with  this  oil.  The 
second  chamber  is  filled  with  fresh  oil,  and  the  first  with  oil  from 
the  second  chamber,  as  that  in  the  first  becomes  .saturated.  The 
saturated  oil  can  be  run  into  the  tar  well  where  it  will  thin  the 
tar  somewhat,  and  be  sold  as  tar.  Figuring  the  reagents  only, 
this  method  of  removing  naphthalene  costs,  according  to 
European  selling  prices,  about  0.38  cent  per  1,000  cubic  feet  of 
gas,  but  deducting  the  value  of  the  tar  recovered,  makes  the  net 
cost  0.07  cent  per  1,000.  Naphthalene  is  removed  after  the  heavy 
tar  has  been  separated  from  the  gas,  as  after  the  P.  and  A. 
condenser,  for  as  the  gas  is  cooled  in  the  washing  and  scrubbing 
apparatus,  without  the  previous  extraction  of  naphthalene,  the 
latter  is  dei)osited  and  produces  stoppages  in  the  apparatus  and  in 
the  connectin>2:  pipes  of  the  works,  as  well  as  in  the  distribution 
system  of  the  city.  In  small  works  operating  without  tar 
extractor  the  oil  can  be  run  through  an  apparatus  similar  to  a 
scrubber  which  will  act  as  a  tar  extractor  as  well  as  a  naphtha- 
lene washer.  Ordinarily  about  J2  pound  of  oil  is  necessary  per 
1 ,000  cubic  feet  of  gas.  In  washing  naphthalene  from  gas  the  oil  is 
used  until  .saturated.  In  order  to  determine  this  point  it  is 
necessary  to  test  the  oil  at  regular  intervals,  as  follows:  Place 
100  c.  c.  of  the  used  oil  in  a  boiling  flask  connected  witha  Liebig 
condenser  provided  with  a  thermometer.  Heat  gradually  and 
allow  the  condensed  vapors  to  flow  into  a  graduated  cylinder. 
The  nai)hthalene  comes  over  between  200°  to  270°  C,  and  is 
caught  in  a  separate  cylinder  from  which  the  percentage  of 
naphthalene  in  the  oil,  as  well  as  the  degree  of  saturation,  can  be 
read  directly.  Naphthalene  has  also  been  successfully  removed 
from  gas  by  passing  the  gas  through  a  purifier  filled  with  sawdust, 
wet  with  an  alcoholic  .solution  of  picric  acid.  The  cost,  however, 
was  too  great  for  practice.  The  careful,  conci.se  and  progres- 
sive manner  in  which    the    author  has  handled   his  subject   is 
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most  gratifying  and  is  deserving  of  the  sincere  thanks  of  this 
Association  for  the  pleasure  and  instruction  afforded . 
The  President  called  for  the 

REPORT  OF  COMMITTEE  ON  GASHOLDER 

SPECIFICATIONS, 

which  was  read  by  the  Chairman  (Mr.  H.  A.  Carpenter)  as 
follows : 

To  the  President  and  Members  of  the   Western  Gas  Association  : 

The  members  of  your  Committee  appointed  "To  prepare 
standard  and  uniform  specifications  for  gas  holders  of  the  medium 
and  small  sizes,  in  view  of  eliminating  irregularity  and  assisting 
managers  of  smaller  plants  in  checking  up  gas  holder  bids,"  were 
loath  to  accept  the  responsibility,  appreciating  as  they  did  in 
some  measure  the  difficulties  in  the  road  of  success  in  this 
direction.  However,  they  did  not  feel  like  refusing  to  serve,  as 
they  are  believers  in  the  thought  that  each  member  should  do 
what  he  is  appointed  to  do  in  an  institution  of  this  sort,  and 
accordingly  accepted  the  work,  hoping  to  prodqce  something  * 
which  would  be  of  value  to  the  Association. 

The  further  we  got  in  the  matter  the  more  difficult  the  task 
appeared,  and  after  much  thought  and  planning,  including  a 
consultation  with  your  President,  we  have  decided  that  it  would 
be  unwise  for  this  Association  to  go  into  the  details  of  this 
subject.  The  various  holder  builders  have  spent  years  in 
developing  their  particular  type  of  construction  and  would  not 
favor  any  standard  specification  which  might  perhaps  eliminate 
some  of  their  special  features.  Therefore,  it  seems  best  in 
submitting  this  report  to  simply  lay  emphasis  on  general  desirable 
requirements  which  could  be  applied  alike  to  all  designs  of 
holders. 

There  has  been  much  written  and  said  in  this  connection.  We 
will  simply  enumerate  some  of  the  points  again  : 

It  is  desirable  to  limit  maximum  strain  in  tension  to  13,500 
pounds  per  square  inch  of  least  section  of  metal  involved;  this 
may  be  applied  to  every  part  of  the  structure,  tank,  holder  and 
^ide  frame.  In  the  light  sheets  of  the  holder  shells  and  crown 
nothing  should  be  lighter  than  No.  12  B.  W.  G.,  and  it  is  even 
desirable  to  make  these  sheets  No.  10  B.  W.  G. 
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All  cup  and  grip  sheets,  as  well  as  top  and  bottom  courses  of 
the  holder  shells,  should  be  at  least  ^-inch  material. 

A  good,  safe  specification  for  steel  plates  or^^hapes  would  be  of 
basic  oi)en  hearth  steel,  of  an  ultimate  tensile  strength  of  from 
52,cxx>  to  62,000  pounds  per  square  inch,  an  elastic  limit  of  at 
least  one-half  the  ultimate  tensile  strength,  and  to  stand  bending 
test  cold  flat  on  itself  without  fracture  on  outside  of  bent 
jHjrtion. 

Particular  attention  should  be  paid  to  the  original  coat  of  paint. 
Use  a  material  which  can  be  easily  applied  and  spend  sufficient 
lal>or  to  spread  it  well  on  the  surface. 

Respectfully  submitted, 

H.  A.'Carpbnter, 
W.  A.  Babhr, 
A.  J.  Stacby, 

CommitUe, 

Tine  Prksidicnt — I  think  the  report  states  pretty  clearly  the 
object  of  this  Committee  to  see  if  some  conclusion  could  not  be 
reached  by  which  different  sizes  and  design  might  be  eliminated; 
but,  as  you  see,  the  work  was  not  pleasing. 

On  motion  of  Mr.  Miller,  the  report  was  received  and  the 
Connnittee  discharged  with  the  thanks  of  the  Association. 

The  President  called  for  the 

REPORT  OF  THE  COMMITTEE  ON  MBMORIALS 

which  w-as  read  by  Mr.  Thos.  D.  Miller,  as  follows: 

During  the  past  year  the  Association  has  lost  two  of  its  active 
members,  Mr.  E.  H.  Jenkins  and  Mr.  Julius  Buss. 

Mr.  Jenkins  embarked  in  the  gas  business  while  still  a  boy,  his 
first  service  being  with  the  Indianapolis  Gas  Company.  His 
advance  was  rapid  and  every  change  brought  promotion.  He 
was  identified  with  the  gas  business  at  Indianapolis  and  Elkhart, 
Ind.;  Cedar  Rapids,  Minn.;  Columbus,  Ga.;  Covington,  Ky.;. 
Buffalo,  X.  Y.,  and  San  Antonio,  Tex.  At  the  time  of  hisdeath 
he  was  President  of  the  San  Antonio  gas,  electric  light  and  street 
railway  properties.  Notwithstanding  his  residence  in  the  city 
and  State  covered  only  a  short  period,  at  the  time  of  his  death  he 
was  one  of  the  lM?st  known  and  best  liked  men  in  the  city. 
Progressive  and  energetic,  he  was  quickly  identified  with  the 
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interests  of  the  city  and  State.  He  was  a  Past  President  of  this 
Association,  apd  at  the  time  of  his  death  was  President  of  the 
Southwestern  Gas,  Electric  and  Street  Railway  Association. 

He  was  well  known  to  us  all,  and  was  loved  for  his  genial  and 
energetic  characteristics.  We  can  ill  afford  to  lose  such  a  man. 
The  members  of  the  Association  desire  to  express  their  deepest 
sympathy  with  his  wife  and  daughter. 

Mr.  Julius  Buss  received  his  education  as  an  engineer  at 
Dortmund,  Germany,  his  native  town.  He  was  an  engineer  in 
the  Imperial  German  Navy,  and  afterwards  engaged  as  an 
engineer  for  August  Kloenne,  of  Dortmund,  in  which  capacity  he 
served  for  a  number  of  years,  and  then  came  to  this  country 
where  he  was  engaged  as  an  engineer  by  Mr.  Fred.  Bredel,  of 
Milwaukee,  for  the  past  14  years.  He  died  at  the  home  of  his 
mother  in  Dortmund,  this  being  his  last  wish,  and  he  left  MiU 
waukee  only  a  month  before  his  demise. 

He  was  physically,  mentally  and  socially  a  big  man,  and  his 
hearty  good  fellowship  will  long  be  missed  by  those -who  knew 
him  and  appreciated  his  many  sterling  qualities. 

It  is  fitting  and  proper  that  this  Association  should  express  its 
profound  regret  at  the  loss  of  such  a  member,  and  we  desire  to 
extend  our  sympathy  to  his  mother  in  her  bereavement. 

Thos.  D.  M11.1.ER, 
Wm.  McDonald, 
Fred.  Bredel, 

Committee, 

On  motion  of  Mr.  Fitzgerald,  by  unanimous  standing  vote,  the 
report  of  the  Committee  was  received,  adopted  and  ordered  spread 
upon  the  minutes. 

ELECTED  TO  HONORARY  MEMBERSHIP. 

The  President — The  name  of  a  very  prominent  member  of 
the  fraternity,  who  is  known  to  many  of  you,  has  been  presented 
to  the  Board  of  Directors  as  proper  for  election  to  honorary 
membership  in  this  Association.  The  Directors  consider  it  fitting 
and  meet  that  such  compliment  be  paid  this  gentleman — Mn 
Thomas  J.  Cunningham,  senior  editor  of  the  American  Gas 
Light  Journal.  The  recommendation  is  placed  before  the  Associ- 
tion  for  action. 
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Capt.  White — I  move  that  the  recommendation  submitted 
to  us  l)e  concurred  in,  and  that  Mr.  Thomas  J.  Cunningham  be 
placed  on  the  roll  of  honorary  membership. 

The  motion  being  put  to  a  rising  vote,  was  unanimously 
carried. 

The  President  then  introduced  Mr.  W.  E.  Steinwedell,  of 
Cleveland,  O.,  who,  as  Editor  of  the 

WRINKLE  DEPARTMENT, 

presented  the  following  budget: 

No.  I — Ckaning  Choked  Standpipes. — Mr.  E.  C.  White,  of 
Long  Branch,  N.  J.,  sends  No.  i,  the  illustration  showing  a  gas 
burner  for  heating  standpipes  to  melt  pitch.  This  burner,  made 
from    a    1^4 -inch    cross,    and    having   gas  supplied   from   the 
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Wrinkle  No.  i. 


exhauster  outlet  where  the  pressure  is  highest,  was  applied  to  a 
"bad  sticker."  in  which  no  auger  would  produce  an  opening. 
After  applying  the  heat  for  an  hour  the  pitch  began  to  run  down, 
and  there  was  then  no  trouble  in  running  the  auger  through  from 
the  top  and  thoroughly  cleaning  the  staudpipe.  Another  good 
method  is  to  get  a  small  hole  through  the  pitch  with  a  long  bar 
from  above,  build  a  wood  fire  at  the  mouth  of  the' retort  and 
insert  a  steam  pipe  from  above,  as  shown  in  Fig.  No.  i.  The 
pipe  is  turned  up  at  the  bottom,  so  that  when  steam  is  turned  on 
an  upward  draft  is  created  in  the  standpipe, 
^^^ft'       ^  drawing  the  flame  and  hot  air  from  the  wood 

I        Q  up  through  the  pitch,  causing  it  to  quickly 

I     ^^  ignite  and  burn. 

I      ^|K>  No.  2. — Co^e  Rake. — Fig.   No.    2   is  from 

■        *  Mr.  J.  H.  Enright,  of  Carthage,  Mo.,   who 

describes  this  rake  as  follows: 
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It  is  made  from  lo  feet  of  i-inch  black  pipe,  which  has  the 
handle  of  the  old  rake,  cut  ofiF  one  foot  from  the  end,  welded  into 
it.  A  piece  of  Js-inch  round  iron,  3  feet  long,  is  then  bent  inta 
a  proper  hook,  passed  into  the  other  end  of  the  pipe  about  a  foot 
and  welded  securely. 

This  rake  is  lighter,  does  not  become  heated  as  quickly,  and 
lasts  3  times  as  long  as  does  the  old-fashioned  rake. 

No.  3. — Gas  Safety  Sea/, — To  avoid  the  possibility  of  gas 
escaping  in  any  part  of  the  buildings  of  gas  works,  on  account  of 
high  pressure  due  to  naphthalene  or  other  stoppages,  Mr.  J.  A. 
Mayers,  of  New  York  City,  suggests  the  apparatus  shown  in 
Fig.  No.  3. 
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Wrinkle  No.  4 

This  seal  pot,  in  which  5  is  from  4  inches  to  6  inches  less  than 
any  seal  in  the  buildings,  is  placed  in  the  yard,  as  far  from  the 
buildings  or  holders  as  possible.  Run  a  pipe  the  same  size,  or  a 
little  smaller,  than  the  foul  main  from  the  foul  main  at  outlet  of 
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the  exhauster  to  the  seal,  and  an- 
other pipe  of  the  same  diameter, 
from  the  seal  about  20  feet  into  the 
air.  The  top  of  the  seal  pot  should 
be  tight. 

A  U-gauge  filled  with  10  per  cent, 
sulphuric  acid,  and  arranged  to 
ring  an  alarm  when  the  danger  line 
is  reached  (See  Ohio  Association 
Wrinkles,  1903),  should  be  con- 
nected to  the  foul  main,  with  the 
alarm  bell  placed  where  men  are 
always  at  work. 

No.  4. — Cold  Water  for  Scrub- 
bing, — Mr.  L.  Fitzgerald,  of  Cleve- 
land, O.,  sends  No.  4,  showing  a 
method  of  obtaining  cold  water 
for  scrubbers  during  the  summer 
months,  which  increases  the  yield 
of  ammonia.  Water  is  pumped  from 
the  bottom  of  the  holder  tank  by 
the  pump  B,  which  discharges  into 
the  spray  of  the  final  scrubber  and 
also  into  the  cooling  tank  A,  After 
leaving  the  final  scrubber  the  weak 
liquor  is  pumped  by  pump  E  from 
tank  D,  through  the  pipe  coils  in 
tank  A,  where  it  is  again  xx)oled, 
into  the  first  scrubber. 

No.  5. — Drip  Separator  for  High 
Pressure  Line, — Mr.  Geo.  F.  Good- 
now,  of  Waukegan,  111.,  has  de- 
vised the  drip  separator  shown  in 
Fig.  No.  5.  This  was  effectively 
placed  close  to  the  works,  and  con- 
sists of  a  steel  tank  with  baffle  plates 
inside  and  a  manhole  on  top.  The 
gas  enters  by  a  nozzle  at  one  end 
and  passes  out  the  other  end  to 
the  street  mains.     The  blow-off  is 
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taken  from  the  bottom  of  the  tank,  having  a  valve  in  the  line, 
and  passes  up  to  above  the  surface  of  the  ground.  To  pump  the 
drip,  the  valve,  which  has  an  extension  stem,  is  opened,  and  the 
water  is  blown  out  by  the  pressure  of  the  gas. 

No.  6. — Joints  for  River  Crossing. — A  river  sleeve  is  made 
which  is  practically  a  cast  iron  screw  coupling  with  rubber 
gaskets  al  each  end,  as  shown  in  Pig.  No.  6. 


In  laying  a  12-inch  main  across  rivers  with  this  joint,  Mr.  J. 
A.  Mayers,  of  Xew  York  City,  found  that  the  rubber  did  not 
kcti>  the  i>iix;  rigid  and  that  the  cast  iron  threads  gave  way.  To. 
o\tTc()iiie  these  dilfiLuUies  a  wrought  iron  threaded  coupling  was 
cast  inside  the  sleeve,  and  the  space  between  the  sleeve  and  the 
piyie  was  filled  with  lead  and  canlked.  The  result  waseminently 
satisfactory  under  a  200  jionnds  pressure. 

Note  the  combination  of  three  entirely  different  joints.  The 
lead  .serves  three  purposes:  It  stops  the  leaks,  keeps  the  jape 
rigid  and  weights  the  pii>e  in  the  water.  Rubber  under  compres- 
sion is  not  readily  attacked  by  gas. 

C  is  a  wrought  iron  threaded  coupling  cast  in  the  sleeve;  5  is- 
the  cast  iron  sleeve;  /*,  the  wrought  iron  pipe;  L,  the  lead  poured 
between  .*>  an<i  J'  and  caulked;  K,  rubber  ring;  E,  end  ring 
compressing  A'  against  P,  L  and  S;  B,  bolts. 

No,  7. — Improved  Tittinelkr. — Fig.  No.  7  is  a  rough  sketch  of 
a  "tuiuieller,"  which  Mr.  Paul  Challis,  of  Battle  Creek,  Mich., 
uses  in  service  construction,  and  also  in  laying  small  mains,  for 
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the  purpose  of  tunnelling  under  sidewalks,  roadways,  trees, 
porches,  flower  beds  or  anything  where  a  pipe  is  to  be  laid  and  it 
is  not  desirable  to  excavate.  Each  service  gang  is  supplied  with 
one,  and  the  mains'  gang  with  two,  one  extra  being  kept  to 
change  with  others  needing  repairs.  The  tunneller  is  patterned 
somewhat  after  the  Champion  post  hole  digger,  but  is  smaller  in 
diameter  and  lighter,  and  is  used  horizontally  instead  of  verti- 
cally. The  shell  or  cutter  is  made  of  No.  12  or  No.  14  tool  steel, 
of  which  a  piece  about  8  inches  square  is  rolled  in  the  form  of  a 
cylinder,  3^^  inches  in  diameter^  leaving  an  opening  on  one  si4e 
of  ij4  inches  for  the  ready  removal  of  dirt.  The  cutting  edge  of 
cylinder  is  slightly  **belled**  out  so  as  to  cut  a  hole  which  will 
clear,  and  is  sharpened.  Three  fingers  areiriveted  on  the  inside 
of  the  opposite  end,  and  then  welded  in  the  end  of  a  piece  of 
I -inch  pipe  about  6  feet  long.  The  cylinder  has  a  slight  angle 
with  the  handle,  to  prevent  running  down  in  sand.  In  operating 
it  is  used  with  the  slotted  side  up,  grasped  near  the  head  end,  the 
handle  being  allowed  to  drag  on  the  bottom  of  trench.  An 
intelligent  person  with  a  little  practice  can  direct  one  of  these 
tunnellers  with  great  accuracy  and  greater  speed  than  the  best 
shoveller  can  exert  in  opening  a  trench  of  ordinary  depth. 

No.  8. — Service  Drip. — Mr.  R.  M.  Searle,  of  Mt.  Vernon,  N. 
Y.,  sends  illustration  No.  8,  picturing  a  service  drip  pot,  the 
object  of  which  is  to  have  sufficient  capacity  to  permit  the  storage 
of  at  least  one  year's  accumulation  of  drip  water  and  to  prevent 
trouble  and  annoyance  to  the  consumer,  caused  by  frequent  trips 
to  let  drippage  out  of  the  end  of  the  service  from  a  drip  of  small 
capacity,  as  is  usually  the  case.  This  drip  pot  with  a  pump  pipe 
also  prevents  the  spilling  of  drip  water  in  the  cellar  and  repeated  jk  I 
complaints  on  the  part  of  the  consumer  of  a  leak  that  does  not  * 
exist,  but  that  is  due  to  carelessness  of  the  fitters  spilling  drip 
water  in  the  cellars. 

No-  9. — Adjustable  Pipe  Tappitig  Crow. — Mr.  A.  F.  Kersting, 
of  Danville,  Ky.,  sends  Wrinkle  No.  9,  which  is  intended  to   wrin- 
represent  an  adjustable  pipe  tapping  crow,  adaptable  for  use  in      ki,k 
tapping  the  smaller  size  mains  (3  to  8-inch)  with  the  ordinary         * '* 
sleeve   ratchet,  where  an  improved  tapping  machine  is  not   at 
hand.     It  will  be  seen  that  the  head  of  the  crow  is  separate  from 
the  stem.     A  collar  of  sheet  metal  is  riveted  the  entire  length  of 
the  head,  which  fits  snugly  around  the  stem,  and  an  extra  collar 


or  small  IkiikI  is  fitted  around  the  first  one,  at  the  base  of  the 
head,  to  add  strength  to  that  point  where  the  strain  is  Kreatest. 
A  heavy  set  screw  passes  through  the  double  section  of  the  collar, 
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by  means  of  which  the  head  is  fastened  at  any  desired  point  on 
the  sttm. 

In  this  manner  the  same  crow  can  be  used  on  the  several  sized 


mains,  allowiii»r  the  head  t 
drill  fit  in  comfortalily,  thii 
to  wigRle.  Strips  weideil  i; 
the  crow  also  tend  lo  steady 

No.  \o—T,-stiiifr  . 


3  be  placed  so  that  the  ratchet  and 
s  preventing  the  tendency  of  the  drill 
1  the  bottom  and  sides  of  the  heel  of 
the  crow  on  the  pipe  while  tapping. 
t  Afai/is  with  Air  Pressure. — Mr.  J, 
M.  Robb,  of  Peoria.  III.,  states  that  the  Peoria  Gas  and  Electric 
Company  tests  every  main  extension  with  air  pressure  at  lo 
pounds  per  square  inch.     The  testing  outfit  consists  of: 

1  railway   gate   pump;  2   pUinibers'  soil  pipe  rubber  testing 
plugs  to  fit  the  size  pipe  laid;  i  piece  of  i-inch  hose,  tj  or  zofeet 
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long;  I  pressure  gauge;  2  or  3  soap  cups,  brushes  and  soap  suds. 

In  making  a  gas  main  extension  the  first  two  lengths  of  pipe 

are  left  out  until  the  extension  is  completed,  and  the  end  of  the 

pipe  at  the  starting  point  is  plugged  with  one  of  the  testing 
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-plugs.  When  a  sufficient  amount  of  pipe  is  laid,  the  other  plug, 
with  the  hose  from  the  pump  attached,  is  inserted  in  the  end  of 
Ihe  completed  line  and  the  air  pressure  pumped  up  to  10  pounds. 
The  joints  are  then  soaped  and  any  leaks  found  are  made  good 
and  the  pressure  is  again  applied.  The  tests  are  continued  until 
the  exten^on  is  completed. 


If  the  extension  is  a  very  long  one  another  break  is  made  in  it 
to  avoid  the  labor  of  pumping  up  the  pressure  on  the  entire  line 
for  each  test.  When  the  extension  is  completed  any  breaks- 
where  the  pipe  has  been  left  out  to  facilitate  testing  are  folded  in.  ' 
Then  a  connection  is  made  between  the  main  with  gas  in  it  and 
tlie  extension  with  |^-inch  pipe,  with  a  test  meter  in  the 
connection  as  a  check  upon  the  foreman  in  charge  of  the  work. 
Afterwards  the  Srst  two  lengths  are'folded  in  and  the  extension 
is  complete. 

In  .starting  with  a  gang  of  caulkers  who  have  not  been  accus- 
tomed to  the  air  test  a  surprising  number  of  tiny  leaks,  which 
could  not  be  found  by  testing  with  gas  at  the  low  pressure  under 
which  it  is  distributed,  are  shown  up;  but  after  a  few  days'  work 
with  the  test,  the  caulkers  leam  how  to  drive  up  the  lead  so 
that  it  is  a  very  unusual  thing  to  find  any  leaks  in  the  joints. 

No.  II.  —  Pipe  forcing  /ack.  —  F'ig.  It  shows  a  jack  that 
forces  pipe  luider  ground  and  dispenses  with  the  tearing  up  of 


street  crossings,  lawns,  sidewalks  or  railroad  tracks.  It  is  a  device- 
thai  means  a  great  deal  of  saving  and  that  dispenses  with  agieat 
deal  of  inconvenience  and  destruction  in  the  tearing  up  of  such 
places.  It  is  submitted  by  Mr.  T.  A.  McGinley,  of  Allegheny^ 
City,  Pa, 

These  jacks  are  made  to  force  pipe  in  \arious  sizes  up  to  and 
including  4  inches  in  diameter,  and  the  results  that  can  he- 
obtained  with  such  a  device  as  this  can  lie  easily  realized.  To- 
operate  the  jack  it  is  .simply  neces.sary.to   provide  a  ditch  about 
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8>^  feet  long  in  which  the  jack  and  rack  are  placed.  A  piece  of 
pipe  is  started  in  the  right  direction  and  forced  through  the 
ground  7>^  feet,  which  is  the  total  travel  of  the  jack.  The  jack 
is  then  drawn  back  quickly  to  its  starting  point  and  a  new 
section  of  pipe  placed  in  position.  The  operation  is  thus  contin- 
ued until  the  pipe  is  forced  the  proper  distance.  This  means 
that  the  pipe  is  cut  in  lengths  of  about  7>i  feet,  which  is 
considerably  cheaper  than  digging  a  continuous  ditch  and  tearing 
up  ground.  A  ditch  at  the  other  end  is  necessary,  if  the 
operator«desires  to  make  a  connection,  but  the  ditch  need  only  be 
big  enough  to  meet  the  requirements  whatever  they  may  be. 
Pipe  has  been  forced  with  this  through  workable  earth  a  distance 
of  150  feet. 

No.  12. — Long  Distance  Pressure  Gauge. — A  new  and  some- 
what novel  electrical  device  for  indicating  at  the  gas  works  the 
exact  gas  pressure  in  the  street  mains  at  the  office  building  over 
2  miles  away,  has  been  in  successful  service  for  the  past  4  years 
at  the  office  of  the  Detroit  City  Gas  Company,  writes  Mr.  Paul 
Doty,  of  Detroit,  Mich.  It  was  invented  and  designed  for  this 
special  ser\'ice,  and  a  patent  has  been  applied  for  by  the  inventor 
— Mn  H.  G.  Field — to  cover  its  application  to  indicating  or 
recording  at  a  distance  any  pressures,  positions,  volumes  or  changes 
of  pressure  or  position.  The  application  may  be  made  equally 
well  to  steam,  or  any  vapor,  gas  or  solid.  Fig.  No.  12  illus- 
trates the  connections  and  circuits  as  applied  to  both  an  indicating 
and  a  recording  voltmeter. 

The  indicating  instrument  consists  of  a  voltmeter  to  measure 
the  drop  of  potential  over  a  circuit  of  practically  fixed  resistance, 
over  which  a  current  of  constant  value  is  passing.  The  current 
is  provided  by  a  storage  battery  and  is  maintained  constant  by 
being  continuously  charged  by  current  from  a  dynamo.  The 
current  from  the  dynamo  is  regulated  by  lamp  or  other  resistance, 
so  that  the  charging  current  is  just  enough  in  excess  of  the 
battery  current  to  provide  for  the  loss  in  the  battery  according  to 
its  efficiency.  A  sliding  contact  is  attached  to  the  bell  of  a 
gasometer  at  the  gas  office.  This  sliding  contact  connects  with 
the  various  segments  of  a  commutator  connected  at  frequent 
points  on  the  resistance  coil.  These  points  are  spaced  uniformly 
with  respect  to  the  drop  in  potential.  As  the  contact  point 
moves  up  and  down,  due  to  increase  or  decrease  of  pressure  in 
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If  the  extension  is  a  very  long  one  another  break  is  made  in  it 
to  avoid  the  labor  of  pumping  up  the  pressure  on  the  entire  line 
for  each  test.  When  the  extension  is  completed  any  breaks- 
where  the  pipe  has  been  left  put  to  facilitate  testing  are  folded  in.  ' 
Then  a  connection  is  made  between  the  main  with  gas  in  it  and 
the  extension  with  ^-inch  pipe,  with  a  test  meter  in  the 
connection  as  a  check  upon  the  foreman  in  charge  of  the  work. 
Afterwards  the  first  two  lengths  are'folded  in  and  the  extension 
is  complete. 

In  starting  with  a  gang  of  caulkers  who  have  not  been  accus- 
tomed to  the  air  test  a  surprising  number  of  tiny  leaks,  which 
could  not  be  found  by  testing  with  gas  at  the  low  pressure  under 
which  it  is  distributed,  are  shown  up;  but  after  a  few  days'  work 
with  the  test,  the  caulkers  learn  how  to  drive  up  the  lead  so 
that  it  is  a  very  unusual  thing  to  find  any  leaks  in  the  joints. 

No,  11. — Pipe  Forcing  Jack.  —  Fig.  ii  shows  a  jack  that 
forces  pipe  luider  ground  and  dispenses  with  the  tearing  up  of 
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street  crossings,  lawns,  sidewalks  or  railroad  tracks.  It  is  a  device 
that  means  a  great  deal  of  saving  and  that  dispenses  with  a  great 
deal  of  inconvenience  and  destruction  in  the  tearing  up  of  such 
places.  It  is  submitted  by  Mr.  T.  A.  McGinley,  of  Allegheny 
City,  Pa. 

These  jacks  are  made  to  force  pipe  in  various  sizes  up  to  and 
including  4  inches  in  diameter,  and  the  results  that  can  be 
obtained  with  such  a  device  as  this  can  be  easily  realized.  To 
operate  the  jack  it  is  simply  neces.sary  to   provide  a  ditch  about 
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Sj4  feet  long  in  which  the  jack  and  rack  are  placed.  A  piece  of 
pipe  is  started  in  the  right  direction  and  forced  through  the 
ground  j}^  feet,  which  is  the  total  travel  of  the  jack.  The  jack 
is  then  drawn  back  quickly  to  its  starting  point  and  a  new 
section  of  pipe  placed  in  position.  The  operation  is  thus  contin- 
ued until  the  pipe  is  forced  the  proper  distance.  This  means, 
that  the  pipe  is  cut  in  lengths  of  about  7>^  feet,  which  is 
considerably  cheaper  than  digging  a  continuous  ditch  and  tearing 
up  ground.  A  ditch  at  the  other  end  is  necessary,  if  the 
operator«desires  to  make  a  connection,  but  the  ditch  need  only  be 
big  enough  to  meet  the  requirements  whatever  they  may  be. 
Pipe  has  been  forced  with  this  through  workable  earth  a  distance 
of  150  feet. 

No.  12. — Long  Distance  Pressure  Gauge, — A  new  and  some- 
what novel  electrical  device  for  indicating  at  the  gas  works  the 
exact  gas  pressure  in  the  street  mains  at  the  office  building  over 
2  miles  away,  has  been  in  successful  service  for  the  past  4  years 
at  the  office  of  the  Detroit  City  Gas  Company,  writes  Mr.  Paul 
Doty,  of  Detroit,  Mich.  It  was  invented  and  designed  for  this 
special  ser\dce,  and  a  patent  has  been  applied  for  by  the  inventor 
— Mr.  H.  G.  Field — to  cover  its  application  to  indicating  or 
recording  at  a  distance  any  pressures,  positions,  volumes  or  changes 
of  pressure  or  position «  The  application  may  be  made  equally 
well  to  steam,  or  any  vapor,  gas  or  solid.  Fig.  No.  12  illus- 
trates the  connections  and  circuits  as  applied  to  both  an  indicating 
and  a  recording  voltmeter. 

The  indicating  instrument  consists  of  a  voltmeter  to  measure 
the  drop  of  potential  over  a  circuit  of  practically  fixed  resistance, 
over  which  a  current  of  constant  value  is  passing.  The  current 
is  provided  by  a  storage  battery  and  is  maintained  constant  by 
being  continuously  charged  by  current  from  a  dynamo.  The 
current  from  the  dynamo  is  regulated  by  lamp  or  other  resistance, 
so  that  the  charging  current  is  just  enough  in  excess  of  the 
battery  current  to  provide  for  the  loss  in  the  battery  according  to 
its  eflficiency.  A  sliding  contact  is  attached  to  the  bell  of  a 
gasometer  at  the  gas  office.  This  sliding  contact  connects  with 
the  various  segments  of  a  commutator  connected  at  frequent 
points  on  the  resistance  coil.  These  points  are  spaced  uniformly 
with  respect  to  the  drop  in  potential.  As  the  contact  point 
moves  up  and  down,  due  to  increase  or  decrease  of  pressure  in 


■over  it.    Then  a  man  is  supposed  to  pump  up  a  little  pressure 
and  open  the  H-inch  gas  cock  and  at  the  same  time  screw  up  the 
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.stem  of  the  needle  valve  which  will  break  or  collapse  the  bottle. 
This  carburets  the  air  with  ether  and  avoids  any  escape  of 
ether  or  its  odor.  It  has  also  the  advantage  of  carburetting  all 
the  air  that  passes  through  the  ether  cup  so  that  all  the  gas 
piping  is  filled  with  odoriferous  air. 

No.  14. — Bunsenjor  Lighting  Fires, — Mr.  B.  F.  Perkins,  of 
South  Bend,  Ind.,  sends  Fig.  No.  14,  which  shows  a  Bunsen  for 
lighting  coal  fires,  made  out  of  a  piece  of  ^-inch  pipe,  about  12 
inches  long,  flattened  at  one  end  slightly  and  the  other  end  fitted 
with  an  air  chamber  and  a  jet  of  suitable  size,  the  outer  end  of 
which  can  be  used  as  a  nozzle  for  inserting  into  a  flexible  tube. 
*The  other  end  of  the  tube  is  attached  to  a  convenient  gas  fixture, 
and  the  flattened  end  inserted  between  the  bars  of  the  firepot. 
To  use  it,  fill  the  stove  up  with  anthracite  coal  without  the 
addition  of  any  kindling  or  charcoal.  Light  the  Bunsen  and 
insert  it  between  the  bars  of  the  firepot.  This  makes  a  very  con- 
venient form^or  kindling  coal  fires  in  a  stove  or  grate  in  the  fall,  or 
at  any  time  that  they  may  have  gone  out.  The  fire  can  be  lighted 
without  smutting  up  the  mica  and  without  the  annoyance  of 
having  to  provide  kindling,  etc. 

No.  15. —  Testing  for  Foufidatiofis, — A  simple  and  inexTpensive 
way  of  ascertaining  the  material  and  depth  of  each  stratum  from 
the  surface  of  the  ground,  to  a  depth  of  about  25  feet  or  lower, 
when  it  is  of  a  soft  nature,  is  shown  in  Fig.  No.  15,  and  is  the 
contribution  of  Mr.  J.  A.  Mayers,  of  New  York  City. 

Attach  a  driving  point  to  a  i  J^-inch  pipe  and  drive  this  pipe 
vertically  into  the  ground,  coupling  on  sections  of  8  or  10  feet  at 
a  time.  Then  withdraw  the  pipe  by  the  aid  of  a  wooden  horse, 
as  a  fulcrum,  and  chain  attached  to  the  lever  and  pipe.  Then 
take  out  samples  of  the  stratum  every  foot  down,  beginning  a 
few  feet  below  the  surface,  by  lowering  a  pipe  a  size  smaller — in 
this  case  a  i -inch  pipe,  with  a  rectangular  opening  cut  near  the 
bottom  of  the  pipe  on  three  sides  only.  The  piece  still  attached 
to  the  pipe  is  made  to  project  to  form  a  lip  (L).  When  the  pipe 
is  turned  around  the  lip  scrapes  from  the  point  at  which  it  is 
turned  a  sample  of  the  material  at  that  point.  The  testing  point 
(i-inch)  should  be  lowered  or  raised  without  rotation. 

No  16. — Hoisting  Pipe  from  Wells. — "This  device  may  be 
useful  to  works  having  water  supplied  by  a  deep  well  of  their 
own,"  writes  Mr.  David  Buck,  of  Phoenix ville.  Pa. 
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Fig.  No.  1 6  shows  a  device  which  was  used  to  lift  two  sections, 
of  4-iiich  gas  pipe,  three  lengths  of  pipe  to  each  section,   which, 
through  the  breaking  of  a  chain,  had  fallen  to  the  bottom  of  a 
6-inch  bored  well,  190  feet  deep.     A  piece  of  2-inch  gas  pipe  was 
taken  and  two  slots  2  by  ^-inch  cut  straight  through,  one  above 
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Wrinkle  No.  15. 
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the  other  and  at  right  angles,  and  steel  fingers  Nos.  i  and  z 
inserted,  which  work  on  a  pin  or  shaft.  In  lowering  this,  the 
sharp  point  will  lead  into  the  pipe,  and  the  fingers,  working 
loosely  on  the  joint,  will  slide  along  the  side  or  wall  of  the  pipe; 


icrttued    on,. 


ifctto-H     at     A,fl^, 


dlona  of  Pipe  from  Bottom  of  Bored  V 
E  No.  i6. 


but  when  pulling  back  the  fingers  straighten  out  and  pierce  the 
sides  of  the  pipe,  which  can  thus  be  drawn  to  the  surface.  The 
cut  to  the  left  shows  a  similar  device  taking  hold  of  pipe  which 
was  crushed  in  the  earth  at  the  side  of  the  well  through  the  force 
of  the  second  section  falling  on  it  and  partly  closing  the  end,  but 
by  using  flat  and  drawing  same  to  sharp  point  the  work  was 
accomplished. 

No.  17. — Meiiod  0/ Separating  Walerfrom  WaUr  Gas  Tar. — 
This  valuable  wrinkle,  shown  in  illustration  No.  17,  is  furnished 
by  Mr.  Howard  E.  Mann,  of  Cleveland,  O.  The  emulsion  of  tar 
and  water  from  wash-boxes  and  scrubbers  enter  separator  No.   1 
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at  the  top,  passes  down  and  under  the  partition,  and  into  separa- 
tor No.  2.  The  tar  settles  at  the  bottom  of  the  separators,  and 
the  water  passing  on  into  the  brick  tank  is  pumped  again  into 
the  scrublxsrs  and  wash-boxes.  The  tar  is  pumped  from  separa- 
tors to  the  settling  tank  where  it  is  heated  by  a  steam  coil  in  the 
lK)ttoni  of  the  tank.     The  exhausts  from  pumps  furnish   steam 
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for  coll.  As  the  water  separates  from  the  tar  it  is  drawn  off  into 
circulating  tanks  by  the  system  of  cocks  and  piping  shown  on 
ftide  of  tank.  The  temperature  of  the  emulsion  of  tar  and  water 
in  the  separators  is  about  160^  F.  This  causes  the  tar  to  settle 
rapidly,  and  the  water  in  circulating  wells,  150°  F.,  is  entirely 
free  from  the  tar  or  oil.  After  heating  the  tar  in  settling  tank 
the  final  separation  takes  place,  and  tar  containing  less  than  i 
per  cent,  of  water  is  drawn  from  the  bottom  of  the  tank.  An- 
other advantage  gained  is  the  continued  u.se  of  the  separated 
water,  no  fresh  water  being  used. 

No.  18. — Office  Complaint  Slip, — Mr.  B.  F.  Perkins,  of  South 
Bend,  Ind. ,  uses  the  slip  shown  in  the  table.  When  a  complaint 
or  order  is  received  at  the  office  a  pencil  line  is  drawn  through 
the  proper  items.  A  carbon  copy  is  made  at  the  same  time,  for 
reference,  and  a  list  of  the  work  done  by  the  fitter  is  made  on 
Jthe  back  of  the  ticket,  which  is  signed  by  the  customer. 


Name 

Street 

S^epair  stove 

Leak : 

Poor  light 

Take  statement Test  meter 

Set  stove 

Set  meter 

Remove  stove 

Remove  meter 

Water  in  service Frost Naphthalene 

Hang  fixtures Estimate  No 

Service 

Inspection 

Mantle Chimney 

Transfer  meter  to 

Fitting Estimate  No 

Welsbach  put  up 

Collect  deposit Charge C.  O.  D. 

Do  work 


Approved  for  credit    j 


Fitters  sign  here 


(Front) 

South  Bend,  Ind., 1902 


••••••• 


Customer  sign  here 

(Back) 

No.  19. — Combination  Cross  and  Drip-Pot, — Mr.  John  H.  Fitz- 
gerald, of  Houston,  Tex.,  would  like  to  know  why  it  is  not 
feasible  to  make  a  drip-pot  with  four  bells  instead  of  two,  as 
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shown  ill  Fig.  19.     This  would  prove  a  saving  in  both  labor  and 
material  when  a  drip  is  located  at  the  intersection  of  two  pipe 

lines. 

No.  20. —  Testing  a  New  Holder, — Mr.  Jas. 

T.  Pullen,  of  Alton,  111.,  sends  in  sketch  No. 

20  an  illustration  of  a  simple  and  cheap  means 

of  filling  a  new  holder  for  testing  w^hen  first 

erected.     He  says:  **When   our  new  holder 

w^as  completed  it  occurred  to  us  to  try  filling 

_^  it  wuth  air  with  an  old  steam  jet  exhauster, 

V     '    ~^7         placed  in  the  trench  and  connected  up  to  the 

l>-t>^^^n— n      inlet   of  holder,  as  shown.     In   this  way  we 

were  enabled  to  raise  the  lifts  in  a  few  hours, 
thus  giving  the  erectors  a  chance  to  paint  the 
sheets  from  the  runway  as  the  holder  went 
up,  as  well  as  test  for  leaks  in  the  crown.'* 

No.    21. — Method   of    Utilizing    Cofidenser 

Water  in  Boilers. — The  water  enters  condenser 

at   bottom,  as  shown  in  Fig.  21,    passes   up 

through  condenser  tubes  and  overflows  at  top 

into  brick  well.     The  gas  is  cooled  to  between 

90*^  and  95°  F.  at  condenser  outlet,  and  the  heat   absorbed   by 

the   water  raises  temperature  of  water   at   overflow  to  150°  F. 

The  water  collected  in  well  is  pumped  through  an  exhaust  steam 


Wrinki,k  No.  19. 
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Wrinki.e  No.  20. 


healer  into  the  boilers,  at  a  temperature  of  about  20Q°  F.  This 
system,  combined  with  the  recovery  of  water  from  the  water  gas 
t.ii,  re(hiees  the  total  water  used  in  boilers,  condenser,  scrubbers^ 
and  wash- boxes,  to  the  metered  water  used  in  condenser. 


DISCUSSION. 

;  The  President — Gentlemen,  you  have  heard  the  reading  of  a 
very  valtiable  and  unique  collection  of  wrinkles  which  are  now 
before  you  for  discussion,  either  serially  or  collectively. 

Mr.  Somerville — Mr,  President,  a  word  about  this  gas  safety 
seal.  We  had  better  not  depend  upon  any  seal,  but  look  care- 
fully at  the  gauges  as  usual.  The  next  one,  about  cold  water  for 
scrubbing.  A  word  of  caution  here.  There  must  be  a  difference 
■of  25°  between  the  water  and  air;  say  the  water  is  at  35°  or  40° 
it  then  meets  a  stream  of  gas  at  70°.  No  doubt  the  cold  water 
"will  take  more  ammonia,  some  700  volumes  I  think  at  such  a 
temperature,  but  I  contend  such  a  fall  of  temperature  will  also 
take    from   the  gas  valuable   hydrocarbons,    and   will   produce 
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naphthalene  in  the  inlet  or  outlet  of  the  holder;  such  at  least  has 

been  my  experience. 

Mr.  T.  D.  Miller — In  an  experience  I  had  with  stopped 
standpipes,  in  desperation  one  of  the  n^^roes  got  on  top  and 
poured  about  a  half  a  pint  of  dead  oil  iir  the  pipe  that  absolutely 
nothing  could  be  gotten  through.  Before  he  ooold  get  down  the 
tar,  oil  and  stuff  had  gone  through,  leaving  a  free  passage  for  a 
fire  to  be  built  in  the  pipe.  After  that  if  we  had  dead  oil  around 
the  works  we  used  it.  In  the  drip  tank  shown  by  Mr.  Goodnow 
I  see  that  he  uses  baffle  plates.  I  do  not  see  the  occasion  for 
such  use.  In  fact,  I  think  they  are  very  undesirable.  The 
resistance  of  the  tank  will  be  increased.  The  area  of  the  tank 
being  so  much  greater  than  the  pipe  the  velocity  is  reduced  and 
there  will  be  ample  time  for  the  condensation  to  drop  before  it 
gets  through.  You  want  just  as  little  friction  in  your  mains  as 
possible.  I  should  leave  out  the  baffle  plates  entirely.  The 
wrinkle  relating  to  complaint  slips,  where  a  variety  of  complaints 
such  as  are  coming  into  the  office  are  printed  on  the  slip, 
resembles  slips  similar  to  those  in  use  in  New  Orleans,  and  I 
found  having  a  printed  item  on  it  for  the  character  of  the  com- 
plaint to  \ye  checked  off  and  handed  out  to  the  fitter  was  very 
undesirable,  because  the  complaint  clerk  gets  into  the  habit  of 
doing  his  work  in  a  most  perfunctory  way,  and  the  fitter  starts 
out  without  knowing  the  slightest  thing  about  what  he  is  going 
to  have  to  do.  The  clerk  checks  oflF  **poor  pressure"  or 
"burner,"  something  of  the  kind,  and  the  fitter  doesn't  know 
what  he  is  out  for  at  all.  We  have  changed  all  of  that.  Our 
complaint  slips  are  absolutely  blank,  and  the  com|>laint  derk  is 
required  to  write  out  as  fully  as  possible  the  iufprmation  he  can 
get  from  the  consumer  who  comes  in  to  make  the  complaint,  sa 
when  the  complaint  man  starts  out  he  has  all  the  information 
that  it  is  possible  to  have  up  to  that  time  in  regard  to  that  com- 
plaint. We  use  one  of  these  recording,  copying,  duplicating 
machines,  made  by  a  concern  in  Niagara  Falls;  a  blank  sheet  and 
a  printed  sheet,  with  a  carbon  sheet  between  which  makes  a 
duplicate  at  one  writing.  They  are  not  thrown  around  on  the 
desk,  nor  is  there  any  chance  to  lose  the  consecutive  numbers. 
When  the  complaint  slip  is  torn  off,  the  duplicate  is  torn  oflf  with 
it  and  filed,  so  as  to  keep  the  complaint  men  checked  up  and 
know   that   they   are    promptly    returning   their  work.     Then 
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these  slips  after  they  come  back  are  indexed  by  their  numbers. 
We  use  two  indexes.  One  is  an  index  for  the  consumer,  the 
other  for  the  locality.  The  number  on  the  slip  is  all  that  shows 
on  the  index.  The  locality  index  will  show  if  we  get  a  series  of 
complaints  from  certain  localities,  or  the  other  will  show  if  we 
get  a  series  of  complaints  from  the  same  consumer.  In  that  way 
I  expect  to  get  a  great  deal  of  benefit  from  the  information  that 
will  be  filed.  This  wrinkle  relating  to  raising  a  holder  with  air 
pressure  states  that  one  of  the  objects  therefore  is  to  give  the 
holder  builder  a  chance  to  paint  the  holder.  I  don't  think  it  is  a 
very  good  practice  to  attempt  to  paint  a  holder  immediately  after 
it  has  come  out  of  the  water,  unless  it  was  rising  very,  very 
slowly. 

Mr.  J.  H.  Fitzgerald — In  regard  to  drip  described  in 
Wrinkle  No.  8,  I  will  say  that  I  have  used  a  similar  drip  for  the 
past  5  or  6  years.  The  connections  are  not  exactly  the  same,  as 
we  make  them  in  the  way  most  convenient  for  the  location;  but 
the  drip  is  satisfactory  and  I  consider  it  a  good  thing  and  deserv^ 
ing  of  consideration. 

Mr.  R.  M.  Sbarle — In  regard  to  the  service  drip  pot  I  would  say 
th^t  the  reason  that  it  is  always  placed  outside  of  the  cellar  is  that 
we  thought  if  we  put  it  in  the  cellar  there  was  a  chance  of  its 
freezing  and  bursting  with  disastrous  results.  During  the  winter 
we  took  six  of  these  and  filled  them  with  water  to  make  the  test 
for  bursting,  and  also  filled  six  No.  1 1  Eclipse  Gas  Stove  Com- 
pany's furnace  water  heaters.  All  the  drip  pots  as  shown  in  the 
wrinkle  burst,  while  none  of  the  furnace  water  heaters  burst. 
This  shows  that  these  water  heaters  make  good  service  drip  pots 
and  could  be  used  safely  in  a  cellar.  We  will  use  these  furnace 
water  heaters  as  a  drip  pot  in  the  future;  however,  the  pump  pipe 
should  be  brought  out  of  doors.  A  large  number  of  complaints 
of  leaks  we  received  during  the  winter  a  year  ago,  turned  out  to 
be  drip  water  spilled  from  small  service  drips  in  the  cellar,  and 
many  of  these  **leaks"  Ave  were  called  upon  to  remedy  two  or 
three  times,  whereas  if  the  pump  pipe  had  been  out  of  doors  we 
would  have  had  no  complaint  or  dissatisfaction  on  the  part  of  the 
consumer. 

Mr.  Mitchell — Referring  to  No.  14 — Bunsen  for  lighting  fires 
— I  would  say  we  have  followed  that  method  largely      The  writer 
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says  fill  the  stove  up  with  anthracite  coal;  I  say,   use  coke  in 
stoves. 

Mr.  Fitzgerald — Replying  to  the  point  brought  out  by  Mr. 
Somerville  in  regard  to  Wrinkle  No.  4,  I  would  like  to  say  that 
putting  water  25°  colder  than  the  atmosphere  into  the  final 
washer  does  not  throw  out  naphthalene,  because  we  have  already 
passed  the  gas  through  a  multi-tubular  condenser  that  is  cooled 
to  the  same  temperature  as  the  water  in  the  washer,  and  all 
naphthalene  that  will  drop  is  taken  out  in  the  condenser. 

Mr.  W.  E.  Hartman — I  wish  to  indorse  the  second  wrinkle, 
that  of  burning  out  stopped  pipes  with  the  aid  of  a  forced  draft 
induced  by  means  of  a  steam  jet  in  the  pipe.  We  at  Norfolk, 
Va. ,  have  also  used  this  method  of  cleaning  stopped  pipes,  and  I 
can  heartily  recommend  it  to  anyone  having  any  trouble  with 
standpipe  stoppages.  Previous  to  using  this  method,  we  reamed 
each  pipe  from  the  bottom  every  4  hours  and  from  the  top  every 
24  hours  with  large  reamers.  Whenever  we  could  not  force  the 
reamer  through,  we  would  burn  out  the  pipe  with  a  wood  fire  in 
the  mouthpiece.  This  would  take  about  4  hours,  and  sometimes 
as  much  as  8  hours.  Now  using  this  method,  we  ream  each  pipe 
every  4  hours  only  from  the  bottom,  with  a  large,  short-handled 
reamer,  and  once  in  three  weeks  on  the  average  we  bum  out  each 
pipe  by  this  steam-jet  method.  This  takes  20  minutes  and  cleans 
the  pipe  so  thoroughly  that  it  runs  3  weeks  before  requiring 
cleaning  out  again.  We  have  felt  so  gratified  over  the  success  of 
this  ready  method  of  taking  care  of  standpipes  that  we  wish  to 
recommend  it  to  others. 

Mr.  Steinwedell — I  would  like  to  say  in  reference  to  the 
wrinkle  for  drip  separator,  by  Mr.  Goodnow,  that  the  separator 
has  a  very  large  area,  and  the  gas  going  through  at  a  high 
pressure,  one  would  find  by  putting  a  pressure  gauge  on  the 
outlet  ends  of  the  separator  that  there  was  no  drop  in  pres.sure 
with  baffle-plates  any  more  than  without  baffle-plates.  Certainly 
it  gives  the  gas  a  little  longer  course  in  going  through  the  sepa- 
rator and  it  will  deposit  more  water. 

Mr.  Goodnow — I  have  been  asked  for  a  little  more  informa- 
tion about  condensation  products  in  this  drip  where  we  think  we 
catch  nearly  all  the  condensation.  We  found  with  coal  gas, 
which  we  have  been  making  exclusively  for  the  last  two  or  three 
months,  that  we  separated  at  this  drip  about  a  gallon   of  oily 
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matter  to  12,000  or  15,000  feet  of  coal  gas  and  about  as  much 
more  of  what  is  apparently  nearly  clear  water.  It  may  run  i 
gallon  of  w^ater  to  about  10,000  feet  of  gas  compressed.  Three 
or  four  of  these  samples  of  oil  have  a  gravity  of  about  31,  a  little 
lieavier  than  gas  oil.  These  samples  are  now  in  the  hands  of  the 
chemist  of  the  Milwaukee  Gas  Light  Company  for  analysis,  and 
we  hope  to  get  a  little  information  as  to  the  distilling  points  and 
other  features  of  this  condensation. 

Mr.  Miller — I  would  like  to  ask  what  is  the  size  of  the  pipe 
jou  are  compressing  that  gas  through  ? 

Mr.  Goodnow — Four  inches. 

Mr.  Miller — What  is  the  quantity  of  gas  compressed  through 
it? 

Mr.  Goodnow — About  10,000  to  15,000  feet  per  hour. 

Mr.  Miller — Its  velocity  in  the  pipe  is  not  very  great,  then? 

Mr.  Goodnow — No;  not  very  great. 

On  motion,  Editor  Steinwedell  was  voted  hearty  thanks  for  his 
trouble  and  labor  in  the  matter  of  putting  together  the  budget  of 
vrinkles  presented. 

Next  in  order  was  the  paper  on 

HEAT  CONDUCTIVITY  OF  GAS  RETORTS, 

by  Mr.  H.  A.  Wheeler  of  St.  Louis.  Mr.  Wheeler  not  being 
present  the  paper  was  read  by  the  Secretary  as  follows: 

The  Problem — The  problem  is  to  determine  if  different  makes 
of  gas  retorts  have  different  rates  of  transmitting  heat,  and  if  so, 
to  what  is  this  difference  due;  i.  e.,  whether  to  the  clays  employed 
or  to  the  difference  in  making  up  the  retorts  as  far  as  this  could 
be  determined  in  hand  samples. 

The  Samples — Samples  were  furnished  by  four  manufacturers, 
who  are  respectively  designated,  W,  X,  Y  and  Z.  The  request 
was  made  to  furnish  fragments  from  retorts  that  represented  (a), 
the  normal  burn;  (b)  an  overburn;  and  (c)  an  underburn. 
With  one  exception  there  was  no  appreciable  difference  in  the 
samples  furnished  from  a  normal  burn  which  is  intentionally 
made  soft,  to  enable  the  retort  to  withstand  the  violent  changes 
in  temperature  it  has  to  endure  in  charging. 

The  samples  furnished  were  trimmed  down  to  6>^  by  8>4 
inches,  except  W,  of  which  only  one  sample  was  furnished,  and 
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it  was  4  inches  by  8  inches.  This  under  size  was  very  unfortu- 
nate,  as  it  prevented  direct  comparisons  being  made  with  the 
other  samples,  though  its  value  could  be  approximated  by 
correction. 

Sample  IF  is  convex,  and,  therefore,  from  the  sides  or  top  of 
the  retort.  The  body  is  white,  rather  tender,  porous,  and  soft 
burned.  It  contains  considerable  **grog,**  perhaps  30  per  cent, 
or  so,  which  is  coarse,  and  consists  of  mostly  pre-bumed  clay 
with  some  coarse  quartz  sand.  The  inside  is  glazed  with  a 
transparent  film  of  glass  (to  reduce  gas  leakage). 

Sample  A' comprised  four  specimens  that  were  all  well  burned, 
strong,  brown  color,  and  contained  perhaps,   25  per  cent,  or  so- 
**grog.'*     The  grog  consisted  of  pre-burned  clay,  and  was  rather 
fine,  except  in  No.  i ,  in  which  it  was  very  coarse. 

Samples  Nos.  i,  2  and  3  were  flat  or  from  the  bottom  of  the 
retort,  while  No.  4  was  convex,  or  from  the  sides  or  top. 

Samples  V  consisted  of  three  specimens  that  were  all  flat  or 
from  the  bottom,  and  were  very  similar  in  texture.  The  body 
was  white,  very  tender,  porous,  and  soft  burned.  The  precentage 
of  grog  was  very  heavy,  perhaps  50  per  cent,  or  so;  rather  coarse, 
and  mainly  consisted  of  pre-bumed  clay,  with  some  coarse  quartz 
sand.  The  inside  was  smeared  with  a  brown  slip  (to  reduce  gas- 
k'aka>;e\ 

Samples  Z  consisted  of  three  specimens,  two  being  flat  and  one 
convex.  They  were  similar  in  texture,  having  a  slightly  brown- 
ish ooIdf,  rather  porous,  rather  strong,  and  fairly  well  burned. 

'1  he  samples  not  only  differed  in  thickness,  but  were  found  to 
Vary  iSo-i^^'h  to  ,^^%-inch  in  thickness,  as  determined  by  calipers, 
in  dilTerenl  iK)rtions  of  the  same  specimen,  and  the  thickness 
snhse(iiiently  >;iven  was  the  average  at  the  place  tested.  As  gas 
letoiis  are  |XK)r  conductors  of  heat,  the  thickness  is  a  very 
im|H)ttant  factor,  as  increase  in  thickness  produces  an  increase  in 
the  tesistance  to  heat  transmission.  While  this  is  a  theoretical 
puuiiM',  the  tlia>»rani  illustrates  that  it  is  well  borne  out  in  actual 

irsiilts. 

The  samples  that  were  convex  give  somewhat  better  results 
than  fliit  samples  of  the  same  material.  This  is  due  to  a  slight 
rouicnttatio!\  of  the  heat  produced  by  the  convexity,  and  a 
'.mul.n  luiutit  wouUl  be  obtained  in  actual  practice.  There 
wnr   siitluient    Hat   si>ecimens,  however,  to  obtain  satisfactory 


155 

comparisons  of  the  difiFerent  samples,  without  having  to  consider 
this  slight  benefit  due  to  convex  shape. 

Method  of  Testing — After  considerable  experimenting  to  deter- 
mine a  method  that  would  correspond  as  nearly  as  possible  to  the 
working  conditions,  and  which  could  be  so  controlled  as  to  give 
uniform  conditions,  the  following  method  was  employed: 

A  small,  rectangular  brick  furnace  was  built  that  was  i% 
inches  high,  8>^  inches  deep,  and  6  inches  wide,  in  the  clear. 
The  side  walls  were  4  inches  thick,  and  }^-inch  thick  asbestos, 
boarding  was  used  for  the  front  and  back  walls.  The  specimen 
was  set  across  the  top  of  this  furnace,  leaving  a  i-inch  by  6-inch 
slot  on  each  side  for  the  escape  of  the  gases.  The  under  side  of 
the  specimen  was  heated  to  a  bright  red  heat  by  a  special  Bunsen 
gas  burner  placed  in  the  furnace,  and  the  temperature  of  the  top 
or  opposite  side  was  taken  every  10  minutes  with  a  high  grade 
thermometer  (Green),  the  bulb  of  which  was  covered  with  steel 
filings  to  insure  a  good  contact.  The  entire  top  of  the  specimen, 
including  the  thermometer,  was  covered  with  8  thicknesses  of 
heavy  asbestos  cloth,  which  aggregated  i  )/^  inch  in  thickness, 
to  prevent  radiation.  A  double  shield  of  white  asbestos  board,, 
set  on  the  stem  of  the  burner,  to  reflect  the  heat  back  onto  the 
specimen,  and  the  furnace  was  kept  continuously  hot.  With 
these  conditions  duplicates  checked  satisfactorily. 

The  temperature  was  read  every  10  minutes  from  the  time  the 
specimen  was  set  on  top  of  the  furnace  until  it  had  nearly 
attained  its  maximum  temperature.  Starting  with  a  temperature 
of  74°  to  82°  F.,  it  was  found  that  the  increase  in  heat  shown  by 
the  thermometer,  or  the  rate  of  transmission  through  the  speci- 
men, with  the  underside  at  a  bright  red  heat  (or  about  1,400° 
F.),  was  very  slow  for  the  first  10  minutes,  in  fact,  no  increase  with 
the  Z series;  was  less  slow  for  the  next  10  to  15  minutes;  and 
after  20  to  25  minutes,  the  increase  in  heat  or  the  rate  of 
transmission^  was  very  uniform  aiid  regular  in  every  case  for 
about  an  hour  thereafter.  This  rate  of  increase  practi/:ally 
follows  a  straight  line,  or  a  tangent  to  the  hyperbola  in  the 
diagrams  shown  on  the  accompanying  chart.  This  chart  gives 
the  entire  information  as  to  the  time  heated  and  tempera- 
tures obtained,  in  which  the  ordinates  or  vertical  raftges  are  the 
temperatures^  and  the  abscissa  or  horizontal  ranges  are  the  times. 
From  thence  the  rate  of  transmission  was  less  rapid  as  the  top. 
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the  heat  was  continaed  for  about  an  hour  longer  or  about  four 
hours  in  all;  but  this  is  not  shown  in  the  chart,  as  the  differential 
rate  of  transmission  of  the  heat  was  already  clearly  shown  in  the 
first  two  hours.  For  as  the  specimens  all  start  at  nearly  the  same 
temperature,  it  required  about  i  f^  hours  heating  to  develop  and 
bring  out  the  respective  heat  conducti\-ity  rates  of  each  specimen, 
which  is  the  information  sought,  and  which  the  cur\*es  of  each 
specimen  down  in  the  chart  clearly  show. 

Discussion  of  the  Results, — A  study  of  the  cur\'es  of  each  speci- 
men shown  on  the  chart  shows  a  marked  difference  in  the  heat 
conductivity  rates  of  each  group  or  make  of  samples,  as  well  as 
between  different  specimens  from  the  same  manufacturer.  (Each 
group  or  make  is  shown  by  a  different  color.) 

The  sample  W,  of  which  only  one  specimen  was  furnished, 
must  be  eliminated  in  the  comparisons  with  the  others,  as  it  was 
about  50  per  cent,  narrower  or  smaller  than  the  others,  and  hence 
would  heat  up  very  miuh  quicker  for  the  same  amount  of  heat. 

By  experimenting  on  a  similar  narrow  specimen  of  one  of  the 
other  samples,  it  was  found  to  increase  its  heat  conducti\nty  rate 
in  about  the  same  ratio  as  its  volume  was  diminished.  By  cor- 
recting from  this  basis,  and  again  correcting  for  its  convexity 
and  thickness,  it  seems  probable  that  W  sample  would  be 
equivalent,  if  flat  and  of  the  same  thickness,  as  specimen  Y  3, 
and  this  W^  sample  need  not  be  further  discussed. 

Before  considering  the  individual  rate  of  heat  conductivity  of 
each  day,  there  are  other  physical  factors  entering  into  the  prob- 
lem that  should  be  considered,  as  these  will  affect  the  different 
specimens  from  the  same  clay  or  factory.  These  physical  factors 
are:  Thickness^  specific  gravity,  porosity,  grog  and  shape,  and  their 
value  in  the  specimens  tested  is  shown  in  the  following  table: 

Table  of  Physical  Factors, 


Thickness. 
Spedmen.       Inch 

Specific 
Gravity. 

Absorption 
in  24  Hrs. 
Per  Cent. 

Hardness. 

Grog. 

Shape 

I-X....2.78 

2.43 

8.3 

6 

Low 

Flat 

2-X.  .  .  .3.11 

2.42 

8.5 

5 

<  < 

(  1 

3-X 3.19 

2.41 

8.0 

5 

1 1 

t  ( 

4-X 3.15 

2.37 

7-3 

5 

1 1 

Conve 

•      •••  *•••  ••••  ••#•  ftfS 
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Specimen. 

Thicknesfl. 
Inch. 

specific 
Gravity. 

Ab«<>rption 
in  34  Hrs. 
Per  Cent. 

Hardness.       Grog.            Shape. 

i-Y  . 

2-Y.. 

3-Y . 

3-17. 
3-25 

2.27 
2.30 
2.30 

13.7 
13-6 
136 

3 
3 
3 

Ver>'  large     Flat 

CI                                       <l 

•      I       «       • 

I  z. 

2-Z.. 

3-Z.. 

«  •    •  • 

336 
323 
304 

•     •     ■     • 

2.41 
2.36 

2.35 

•     •     •     • 

10.6 
II. 2 
10.7 

4 

3H 

•      •••                                         •••• 

Very  large   Flat 
**         Convex 

W.  .. 

tit. 
.  2.78 

•     •     •     ■ 

2.26 

•     •     •     • 

II.9 

■  .  •  • 

4 

•  •   •  •                     ■    •    .    . 

Large     Convex 

-  Thickness. — The  factor  of  thickness  is  very  important,  as  is 
\vell  shown  in  Nos.  x ,  2  and  3  of  the  X  series,  in  which  the  other 
physical  factors  are  .so  nearly  alike  as  to  make  these  an  excellent 
comparison  of  its  value.  For  the  same  reason,  Nos.  i,  2  and  3 
of  the  }" series  clearly  show  its  bearing  and  value.  The  results 
of  all  tests  made  show  that  the  heat  conductivity  rate  varies 
inversely  as  the  thickness,  or  the  thinner  the  retort  the  more 
rapidly  it  n'orks  off  its  charge.  Of  course,  there  is  a  limit  in 
])ractically  applying  this,  as  the  breakage  will  become  too  great 
if  made  too  thin,  and  it  will  require  intelligently  directed 
cx|>ericnce  to  determine  how  thin  a  retort  can  be  made  to 
withstand  ordinary  usage  in  order  to  increase  its  efficiency.  A 
decrease  of  10  to  15  per  cent,  in  thickness,  at  least  in  such  strong 
clays  as  A'  and  possibly  Z,  could  probably  be  Afely  made,  and 
thus  improve  their  gas  making  value  10  to  15  per  cent. 

Specific  Gravity. — As  a  broad  rule  in  physics,  an  increase  in 
s})ccilic  gravity  increases  the  thermal  rate  of  conductivity.  A  study 
of  the  data,  in  which  there  is  onlv  a  moderate  variation  in  the 
specific  gravity,  does  not  show  any  marked  bearing,  and  as  this 
factor  also  reapjxiars  in  the  individuality  of  the  clay  itself,  it  will 
not  be  furl  hep  discussed. 

JWosity, — Another  general  rule  in  physics  is  that  increase  in 
l)orosity  decreases  the  thermal  gradient.  The  measure  of  this 
lx)rosity  is  best  obtained  by  the  increase  in  weight  resulting  from 
soaking  in  water.  After  testing  the  absorption  by  soaking  in  water 
from  I  hour  to  5  days,  it  was  found  that  if  the  dried  sample  was 
soaked  24  hours  it  gave  satisfactorj'  results  as  regard  its  porosity. 
As  the  porosity  decreases  the  harder  retorts  are  burned  (and 
would  Ix;  entirely  eliminated  if  vitrified  like  glass),  and  as  the 
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hardness  increases  the  harder  a  clay  is  burned,  the  hardness  (as 
measured  by  Moh's  scale  of  hardness,  in  which  soft  clay  is  i  and 
the  diamond  is  lo),  was  also  determined  to  estimate  the  burning, 
and,  consequently,  to  a  considerable  extent,  the  porosity. 

While  a  study  of  the  data  shows  that  the  X  series,  which  have 
decidedly  the  least  porosity  as  measured  by  the  low  absorption 
and  high  hardness,  are  decidedly  more  efficient:  still  this  factor 
as  a  whole  shows  only  a  small  influence,  and  the  data  at  hand  is 
too  meager  to  estimate  its  value.  Like  the  specific  gravity,  this 
factor  will  more  strongly  show  in  the  clay  itself  and  its  treat- 
ment, so  it  will  not  be  further  discussed. 

hifluence  of  Grog, — The  grog  or  non-shrinking  material  thstt  is 
used  in  the  body  to  reduce  shrinkage  and  prevent  cracking  in 
drying  and  burning,  and  to  also  enable  the  retort  to  withstand 
the  violent  changes  in  temperature  in  charging,  was  found  to 
vary  greatly  in  kind  and  amount  in  the  samples  submitted. 
While  the  data  indicates  that  an  increase  in  grog  decreases  the 
heat  conductivity,  this  is  a  matter  that  cannot  be  discussed  from 
lack  of  information  the  manufacturers  decline  to  furnish.  It 
is  best  considered  in  the  individuality  of  the  retort,  as  each 
maker  has  his  own  ideas  as  to  the  quantity  of  grog  required  to 
produce  the  best  retort. 

Shape, — A  convex  shape  increases  the  thermal  gradient,  as 
shown  by  the  tests  and  as  indicated  by  theory;  but  a^  enough  flat 
or  similar  types  were  sent  to  make  satisfactory  comparisons,  this 
will  not  be  further  considered,  as  the  bottoms  are  always  made 
flat  and  the  sides  and  tops  convex. 

Heat  Conductivity  of  Different  Retorts. — After  allowing  for  the 
influence  of  the  previous  factors  as  far  as  possible,  the  data  shows 
that  each  of  the  three  different  makes  of  retorts,  under  the  same 
conditions,  have  a  relative  efficiency  of  about  as  follows:  loo:  i  lo 
to  120:  130  to  150,  or  the  A' to  }^to  Z.  These  values  are  approx- 
imate, as  the  material  was  insufficient  to  arrive  at  more  exact 
results.  But  it  is  also  quite  likely  that  different  retorts,  as  made 
on  different  days  in  the  same  factory  from  presumably  the  same 
material,  will  show  quite  as  much  variation  in  their  efficiency, 
owing  to  the  conditions  under  which  they  are  made. 

Resume. — The  three  samples  submitted  show  that  there  is  a 
variation  of  10  to  50  per  cent,  in  the  efficiency  of  heat  conduc- 
ti\'ity  rate  of  these  three   different    makes   when   of   the  same 
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thickness:  that  thickness  is  a  very  important  factor,  and  the 
efficiency  of  all  retorts  as  heat  conductors  will  be  proportionately 
increased  as  the  retorts  are  made  thinner.  How  far  this  reducing 
the  thickness  to  improve  the  efficienc}'  can  he  safel}'  carried  will 
have  to  Ik*  determined  by  intelligent  experience. 

DIvSCUSSION. 

TnK  Prksidknt — Gentlemen,  I  regret  very  much  that  Mr. 
Wheeler  is  not  here  to  answer  any  questions  that  might  be  asked 
him.  However,  this  topic  has  interested  me  for  several  years, 
because  I  have  observed  very  great  differences  in  retorts,  not 
only  as  to  makes  but  as  to  different  retorts,  from  the  same 
maker,  and  I  induced  Mr.  Wheeler  to  take  it  up  thinking 
that  the  retort  makers  would  join  me  in  giving  him  any  assistance 
necessary  in  the  way  of  furnishing  samples  of  different  degrees 
of  burning  and  what  not.  After  a  good  deal  of  effort,  I  was  only 
able  to  obtain  three  samples,  which  accounts  for  the  sparseness 
of  Mr.  W heeler \s  experience  and  his  comments  on  this  very 
interesting  topic  at  this  time,  when  we  are  all  looking  out  for 
economy.  If  we  could  get  a  retort  with  an  increased  conduc- 
tivity of  50  per  cent,  over  that  which  we  ordinarily  get,  I  think 
the  car})onizing  effects  would  l>e  materially  reduced.  I  think  it 
is  time  that  gas  engineers  would  make  specifications  like  they 
would  for  other  things,  and  would  only  accept  what  they  want, 
not  remaining  satisfied  with  anything  that  the  retort  makers 
seemed  willing  to  send  to  them.  The  only  specification  that  I  am 
aware  of  now  that  you  prepare  is  providing  for  a  retort  that  wont 
break  when  it  falls  off  a  railroad  train.  That  seems  to  be  the 
l^rincipal  thing.  I  would  like  to  have  the  paper  di.scussed  in  a 
general  way. 

Mk.  Thwixc; — The  writer  spoke  about  the  porosity  of  retorts 
affecting  their  tliennal  efficiency  and  conductivity.  It  is 
undoubtedly  true  that  any  iK)rous  material  is  a  non-conductor  of 
heat  or  cc)l(l,  but  Mr.  Hredel  in  a  remark  he  made  to  me  developed 
a  point  (  which  he  seemed  to  Ik*  unwilling  to  make  at  the  present 
time)  that  in  practice  retorts  in  a  short  time  l^ecome  saturated 
with  carbon.  We  all  know  retorts  iKCome  much  denser  after 
being  in  use  for  a  short  time,  and  that  the  heats  on  the  retorts 
become  ])etter.  so  that  probably  a  series  of  experiments  like  these 
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would  not  be  of  as  great  value  as  a  series  of  experiments  upon 
portions  of  retorts  which  had  been  in  use  for  a  certain  length  of 
time.  It  is  necessary  to  have  retorts  porous,  as  I  understand.  I 
have  been  brought  up  to  understand  that  a  considerable  amount 
of  burned  material  has  to  be  used  in  them  in  order  to  make  them 
refractory.  I  am  of  the  opinion  that  the  writer  has  made  the 
amount  of  grog  (as  he  calls  it)  or  burned  material  too  low, 
although  I  don't  know  the  proportions  of  the  manufacturer.  I 
think  that  probably  50  per  cent,  of  the  retorts  in  our  gas  works 
consist  of  burned  material,  and  my  experience  has  also  been  that 
the  more  burned  material  that  is  included  in  retorts  the  better  the 
retorts  are.  It  is  more  refractory  to  heat  and  less  liable  to  crack • 
So  it  seems  to  me  we  cannot  avoid  this  porosity  in  the  new  retorts^ 
but  that  it  is  overcome  later  on  by  the  accumulation  of  carboni 
from  the  gas  that  is  made  in  the  retorts  while  they  are  being  used 
in  the  benches.  This  paper  is  very  interesting  and  valuable,  and 
I  am  of  the  opinion  the  experiments  should  be  carried  further. 
The  conclusion  that  the  author  reaches  that  there  is  a  difference 
of  50  per  cent,  between  the  conductivity  of  different  retorts  (I 
believe  he  says  different  retorts  of  the  same  maker)  is  very- 
surprising  indeed  to  me.  I  do  not  understand,  simply  for  the 
reason  in  the  nature  of  the  work  that  a  retort  has  to  do  its 
conductivity  is  added  to,  that  it  removes  any  necessity  for 
improving  the  initial  conductivity.  If  you  could  improve  the 
initial  conductivity  of  this  retort  50  per  cent.,  then  add  your 
graphite  or  carbon  as  an  additional  conductor,  you  would  have 
still  a  50  per  cent,  better  retort.  I  cannot  see  the  power  of  the 
argument. 

The  next  number  was  the  paper  on 

MUNICIPAL  OWNERSHIP  OF  PUBLIC  UTILITIES, 

by  Mr.  A.  E.  Boardman,  of  Brevard,  N.  C.  Mr.  Boardmam 
being  absent  in  Europe  at  the  request  of  the  President  Mr.  T.  D.. 
Miller  read  the  paper  as  follows: 

In  requesting  .a  paper  on  municipal  ownership  of  gas  works, 
your  Executive  Committee  has  assigned  a  most  difficult  task.  It 
is  almost  impossible  to  write  anything  new  upon  a  topic  which 
has  created  such  universal  interest  and  controversy  as  this. 
Hence  a  presentation   of  the  arguments  pro  and  con.  must  at 
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this  late  date  be  in  the  nature  of  a  compilation  rather  than  the 
introduction  of  original  ideas. 

Municipal  o\vner>hip,  not  only  of  gas  works  but  of  water 
and  electric  works  as  well,  is  a  subject  of  pressing  importance  to 
all  urban  communities,  and  considerations  affecting  the  advan- 
tage or  disadvantage  of  such  a  policy  should  be  thoroughly 
understood  by  all.  These  considerations  apply  in  a  general  way 
to  any  municipally  owned  and  operated  public  utility,  though 
with  varying  force.  They  may  therefore  be  discussed  under  the 
general  title  of  municipal  ownership  of  public  utilities,  rather 
than  of  gas  works  alone. 

The  tendency  in  this  country  is  now,  and  has  been  increasing 
for  some  years,  to  try  municipal  ownership  of  all  public  utilities 
iis  a  panacea  for  the  ills  and  annoyances  which  the  operation  of 
^uch  utilities  inflicts  upon  the  communities  in  which  they  are 
located,  and  the  magazines  and  newspapers  teem  with  articles 
advocating  such  a  policy.  Statements  of  the  advantages  to 
accrue  to  the  public  and  arguments  in  favor  of  adopting  it  are 
the  stock  in  trade  of  politicians  seeking  office,  and  public  cupidity 
is  stimulated  by  skillfully  prepared  statistics  proving  the  vast 
protits  to  be  derived  therefrom. 

1  )iscussions  on  this  subject  have  often  reached  an  acrimonious 
stage,  since  the  "point  of  view'*  in  such  a  controlling  factor.  As 
ar^unioiits  for  and  against  the  tariff  appeal  differently  to  pro- 
<huvis  than  to  consumers  of  protected  articles,  so  stockholders 
<\o  not  lotik  so  favorably  upon  municipal  ownership  as  those  who 
ha\e  no  interest  hut  to  pay  the  bills.  It  is  contended  that  things 
whiv'li  our  eivili/ation  has  advanced  from  mere  convenience  or 
luNUiies  to  neeessiiies,  and  whose  distribution  or  operation 
iiein.unU  si>  Kir>;e  a  portion  of  the  public  right  of  way,  should  be 
^>wnvHl  b\  the  puMie  so  as  to  be  absolutely  under  its  control  and 

In  the  v'.ise  ol  lighting  plants  it  is  contended  that  since  the 
iwwii!.  ;  .\ht\  is  in  its  streets  and  public  lighting  often  the  largest 
1  \istor.u  J .  .\\u\  Mnee  the  ciMufort  and  safety  of  the  people  are  so 
ilejH-niK  .  I  non  the  purity  and  light  giving  power  of  the  article 
tnnii'lu  '.  t*i  vonti  >1  and  regulation  of  such  plants  should  be 
i\l».ohu»  !\  in  the  h.\  uls  of  the  mimicipality. 

l.»Ue\\iM\  in  the  e.ise  of  water  works,  since  the  health  of  the 
^onnninntN  !»» ilepeutleul  upon  the  purity  of  the  water  furnished, 
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its  comfort  and  cleanliness  so  dependent  upon  the  quantity 
furnished,  its  safety  so  dependent  upon  the  pressure  at  all  times 
available,  and  its  public  needs  in  its  street  sprinkling,  sewer 
flushing,  fire  protection,  etc.,  are  such  large  portions  of  a  water 
works*  functions,  it  is  contended  that  the  ownership  and  manage- 
ment should  be  in  the  municipality. 

It  is  contended  in  the  case  of  street  railways  that  since  so  much 
of  the  streets  is  permanently  occupied  and  used  by  them,  the 
comfort  and  convenience  of  the  public  being  so  dependent  upon 
their  management,  they  also  should  be  owned  and  operated  by 
the  municipality.  They  say  that  the  municipality  has  in  its 
police  powers  and  police  force  greater  ability  to  discover  and 
correct  shortcomings  and  abuses  incident  to  corporate  manage- 
ment and  corporate  greed.  They  insist  that  the  profits  derived 
from  such  undertakings,  over  and  above  the  cost  of  operating 
them,  should  be  devoted,  first,  to  defraying  the  cost  of  the  public 
service,  and  then  to  reducing  the  price  to  the  consumers,  so  as  to 
lower  the  cost  of  living  and  increase  the  number  able  to  avail 
themselves  of  these  utilities. 

It  must  be  admitted  that  theoretically  these  arguments  are 
powerful,  and  to  many  minds  convincing;  but  in  the  words  of 
one  of  our  country's  greatest  statesmen,  **It  is  a  condition  and 
not  a  theory  which  confronts  us.*' 

Primarily,  it  cannot  be  too  positively  demanded  by  a  free  people 
that  governmental  activity  should  be  restricted  to  purely  govern- 
mental functions.  To  enlarge  its  sphere  of  activity  is  to  enlarge 
the  number  of  voters  dependent  upon  those  elected  to  the  higher 
offices,  and  so  the  freedom  of  the  ballot  becomes  restricted,  and 
the  power  of  parties  increases  at  the  expense  of  patriotism.  In  a 
free  country  capital  and  labor  should  have  the  largest  possible 
scope  for  profitable  employment,  and  wise  competition  should  be 
encouraged  for  the  purpose  of  cheapening  the  cost  of  production 
and  perfecting  methods  and  machines.  When  the  government 
usurps  any  industrial  enterprise,  just  so  much  is  the  field  for 
profitable  employment  restricted  and  healthy  competition 
destroyed.  The  vigorous  growth  of  interested  energy  gives  way 
to  the  dry  rot  of  supine  officialdom. 

As  very  forcibly  said  by  Mr.  John  A.  Britton,  of  Oakland, 
Cal.,  before  the  Pacific  Coast  Gas  Association  in  1896:  "The 
protection  of  capital  and  the  protection  of  labor  are  duties  of 
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governmental  bodies  far  above  and  beyond  that  of  any  other 
sphere  in  which  they  may  work.  The  destruction  of  capital 
means  the  destruction  of  labor.  The  protection  of  capital  means 
the  protection  of  labor.  One  is  as  much  dependent  upon  the 
other  as  the  life  of  plants  is  dependent  upon  the  sunshine.*' 
Any  candid  mind  will  concede  that  where  the  public  confers 
upon  a  corporation  extraordinary  privileges,  such  as  permanent 
rights  of  way  in  streets,  the  right  of  eminent  domain,  or  fran- 
chises in  a  community,  it  is  entitled  to  insist  upon  certain  duties 
being  performed,  and  also  to  exercise  a  supervision  over  the 
operations  of  such  corporations  as  is  necessary  to  enforce  the 
performance  of  such  duties.  This  does  not  mean  the  ownership 
and  entire  management  of  such  operations.  On  the  contrary, 
such  ownership  and  management  would  defeat  the  very  object  of 
a  wise,  disinterested  governmental  supervision,  as  will  be  herein- 
after shown. 

A  supervision,  as  above  conceded  to  be  reasonable,  should  be 
both  wise  and  disinterested  to  properly  fulfill  its  functions.  It 
should  be  exercised  by  persons  of  discretion  and  knowledge  in 
the  industry  under  consideration,  and  not  subject  to  the  influence 
of  local  feelings,  often  wrought  up  by  irritating  but  purely  local 
causes.  Hence,  the  State  and  not  the  municipality  affected  should 
constitute  the  supervising  board.  That  such  a  course  is  practical 
and  efficient  is  abundantly  and  most  satisfactorily  proven  by 
experience  in  the  State  of  Massachusetts,  whose  Board  of  Gas. 
and  lUectric  Light  Commissioners  has  done  such  excellent  service 
both  to  the  people  and  to  the  lighting  industries  of  that  State. 

That  municipalities  have  the  power  to  enforce  regulations 
affecting  the  purity  and  efficiency  of  their  supplies,  and  are 
ecjuipped  with  the  machinery  to  promptly  give  information  of,. 
and  to  rectify,  abuses  is  true;  but  these  powers  are  seldom  used 
to  rectify  abuses  within  itself  except  under  pressure  of  public 
opinion.  Since  when  have  fellow  Servian ts  in  a  household 
aajuired  the  habit  of  informing  upon  each  other's  shortcomings 
to  the  common  master?  In  what  city,  owTiing  its  lighting  and 
water  phmts,  is  the  public  kept  informed  by  the  police  of 
negligence  in  the  lighting  department,  or  by  the  firemen  of  lack 
i)f  water  or  pressure  in  the  water  works  department?  Where 
these  utilities  are  owned  and  operated  by  private  corporations  it 
is  universally  the  case  that  the  slightest  deviation  from  contract 
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requirements  is  not  only  promptly  reported,  but  also  published; 
so  that  the  authorities  may  not  only  act  to  rectify  the  trouble  but 
that  such  action  may  be  sustained  by  public  opinion.  The  public 
servants  act  for  the  protection  of  the  rights  of  the  public,  and  so 
long  as  they  stop  short  of  unjust  accusations  and  persecutions 
this  state  of  things  is  right  and  in  the  interest  of  the  whole 
community.  As  soon  as  the  city  acquires  the  utility  plants  all 
this  is  changed.  It  becomes  the  interest  of  the  admiuist ration  to 
hush  up  all  complaints;  for  is  not  the  administration  responsible 
for  the  acts  or  negligence  of  any  of  its  departments,  and  is  not 
the  charge  of  dereliction  of  duty  in  any  of  them  a  reflection  upon 
the  administration?  Hence  it  is  that  in  municipally  owned 
works  it  takes  a  long  time  to  rectify  abuses,  because  it  frequently 
requires  a  change  in  the  administration  before  it  can  be  effected. 
This  is  very  difiScult  in  any  case,  and  is  rendered  still  more  difScult 
the  greater  number  of  voters  employed  in  the  municipality. 

In  many  places  the  citizens  suffer  without  complaint  or  with 
only  murmurs,  because  they  feel  the  uselessness  of  complaining, 
and  bear  for  months  with  a  state  of  things  they  would  not 
tolerate  a  week  if  the  works  were  owned  by  private  corporations. 
Take  the  city  of  Philadelphia,  for  instance.  For  years  the 
citizens  suffered  from  insufficient  pressure  in  mains  and  poor 
quality  in  the  gas,  together  with  higher  prices  than  charged  in 
any  other  large  city  in  the  country.  They  made  ineffectual 
efforts  to  improve  the  service,  even  by  changing  the  administra- 
tion, and  making  the  gas  supply  an  issue  in  several  municipal 
campaigns.  Finally,  in  desperation  they  parted  with  the  control 
and  management  of  their  gas  works  to  a  private  corporation, 
with  very  gratifying  results  to  the  community  at  large  and  wth 
profit  to  the  corporation.  So  greatly  improved  is  the  service 
that  a  proposition  to  sell  the  works  outright  to  a  company  has 
been  seriously  considered,  and  would  doubtless  carry  if  left  to  a 
vote  of  the  gas-using  public. 

In  the  same  city  the  people  have  suffered  during  a  decade  from 
a  turpid  and  health-menacing  water  supply  which  they  would 
not  have  tolerated  if  furnished  by  a  private  corporation  for  six 
months.  And  now,  when  forced  by  public  opinion  to  adopt  a  sys- 
tem of  filtration  and  purification,  the  authorities  have  selected  a 
most  expensive  method  both  to  construct  and  to  operate,  and  the 
cost  to  the  public' will  be  double  what  it  should  be. 
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Observe  the  great  city  of  New  York.  The  mere  matter  of 
waste  in  its  water  supply  has  grown  to  such  proportions  that 
double  the  necessary  amount  is  being  distributed  with  consequent 
decrease  in  pressure  and  increase  in  cost.  The  people  are  asked 
to  raise  one  hundred  millions  of  dollars  to  increase  the  supply,  when 
if  owned  and  managed  by  a  private  corporation  the  object  would 
be  accomplished  at  an  expense  of  ten  millions  of  dollars  by  the 
use  of  well  known  methods,  and  in  a  manner  not  to  work  a 
hardship  upon  the  people  so  far  as  their  actual  needs  are  con- 
cerned. In  fact,  a  private  corporation  would  not  have  permitted 
waste  to  grow  to  such  proportions,  and  the  pressing  problem  of 
the  city  would  have  long  ago  been  solved. 

The  most  appealing  argument  for  municipal  ownership  is  that 
of  reducing  prices  to  consumers  and  in  getting  the  public  supply 
free.  This  is  based  upon  a  fallacy,  but  the  contention  is  difficult 
to  disprove,  because  the  accounts  of  municipalities  owning  public 
utilities  are  generally  so  involved  that  it  would  require  weeks  of 
expert  accounting  to  properly  classify  the  items  of  expense 
chargeable  to  the  utility  plants.  Interest  on  the  plant  invest- 
ment is  one  large  item  which  is  seldom  considered.  In  this 
respect,  and  in  this  only,  is  the  city  at  an  advantage  over  a 
private  corporation.  It  can  generally  borrow  money  at  a  lower 
rate,  but  this  advantage  is  offset  many  times  by  wastefulness  in 
municipal  management.  That  municipal  management  is  less 
econoniical  than  private  management  is  a  fact  beyond  dispute. 
That  it  should  not  be  so  may  be  admitted;  that  it  ti  so  must  be 
admitted.  It  will  hardly  be  gainsaid  that  any  public  work,  even 
to  street  cleaning  and  sewer  flushing,  can  be  more  thoroughly  and 
economically  done  under  private  than  under  municipal  manage- 
ment. Intelligent  self-interest  will  compel  the  employment  of 
tools  and  machines  of  highest  efficiency,  while  only  the  necessary 
number  of  men  will  be  employed  and  all  of  them  will  be  required 
to  give  full  value  received  for  their  wages.  The  city  administra- 
tion is  chary  about  spending  the  people's  money  upon  improved 
machinery,  but  lavish  in  expending  it  upon  men  who  vote  and 
can  enhance  the  power  and  permanence  of  the  said  administra- 
tion. This  should  not  be  so;  but  it  is  so,  and  cannot  be  changed^ 
even  by  changing  the  party  in  power. 

Hence   it   is  that,  no  matter  how  alluring  reports  from  mu- 
nicipally  owned  works   may  appear,  the   absolute  cost   to  the 
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community  is  greater  than  in  a  well  managed  private  works. 
One  convincing  test  may  be  applied  to  cities  owning  their  public 
utility  plants:  Has  such  ownership  resulted  in  decreasing  the 
valuation  placed  upon  property  for  taxation  or  in  the  tax  rate? 
If  not,  either  there  is  no  real  profit  to  the  community,  or  there  is 
gross  extravagance  in  other  departments. 

Frequently  the  public  is  deceived  by  a  lowering  in  the  price  to 
the  actual  consumer  while  the  budget  suffers  to  make  up  the 
deficit.  In  other  instances  the  price  to  consumers  is  higher  than 
in  cities  of  similar  class  which  are  supplied  by  private  corpora- 
tions, and  considerable  profit  is  carried  to  other  accounts.  But 
since  no  charge  is  made  on  the  books  for  interest  on  the 
investment  the  profit  is  only  apparent.  Low  prices  to  consumers 
is  by  no  means  the  rule  in  municipally  owned  works,  and  in 
trying  to  maintain  them  the  authorities  are  frequently  brought 
face  to  face  with  the  alternative  of  increasing  the  price  of  the 
service  or  of  the  tax  budget.  At  the  timi  when  the  city  of  New 
York  is  considering  the  advisability  of  building  its  own  gas  plant,, 
the  city  of  Wheeling,  W.  Va.,  with  the  second  largest  municipal 
gas  works  in  the  country,  is  seriously  considering  how  to  avoid 
raising  the  price  of  gas  to  consumers;  and  this  in  close  proximity* 
to  the  coal  fields. 

The  largest  gas  works  in  the  world,  furnishing  gas  at  lowest 
prices  to  both  public  and  private  consumers,  are  owned  and 
operated  by  private  corporations.  In  England  where  the  most 
thorough  and  exhaustive  tests  of  the  comparative  advantages  of 
the  two  systems  have  been  made,  the  conclusion  has  been  reached 
that  municipal  ownership  is  not  so  advantageous  as  private 
ownership  under  a  wise  governmental  su^^er vision — a  supervision 
which  protects  the  public  against  inferior  service  and  yet  assures 
to  capital  a  security  and  remuneration  far  above  anything  of  the 
kind  in  this  country.  If  it  were  posr,ible  to  induce  our  law- 
makers to  desist  from  senseless  and  often  ruinous  attacks  upon 
legitimate  investments  in  public  utility  plants,  and  to  turn  their 
attention  to  aiding  both  the  public  and  investors  in  obtaining  and 
supplying  cheap  products,  on  lines  similar  to  those  so  efficacious 
in  England,  it  would  prove  a  blessing  to  all  concerned. 

The  matter  may  be  summed  up  by  saying  that  municipal 
ownership  of  public  utilities  is  safe  and  profitable  only  in  that 
city  whose  streets  are  kept  perfectly  clean  and  in  good  condition; 
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whose  public  buildings,  parks  and  other  city  properties  are  kept 
in  thorough  order  and  repair;  whose  excise  laws  and  all  city 
ordinances  are  enforced  without  fear  or  favor;  whose  police  and 
fire  departments  are  conducted  in  the  most  eflRcient  and  honest 
manner;  whose  sanitary  department  is  prompt  and  fearless;  and 
whose  finances  are  managed  as  economically  and  accurately  as  in 
its  large  business  houses.  Where  there  is  room  or  need  for 
improvements  in  any  of  these  matters  that  city  had  best  refrain 
from  municipal  ownership  of  public  utility  plants. 

DISCUSSION. 

Thk  President — Gentlemen,  you  have  just  heard  this  paper 
-written  by  Mr.  Boardman.  It  strikes  me  as  one  of  the  cleanest, 
clearest-cut  statements  of  the  municipal  ownership  question  that 
I  have  heard.  I  would  like  to  have  it  so  discussed  by  the 
members  as  its  importance  demands. 

Mr.  Butter  worth — I  do  not  think  municipal  ownership  of 
gas  works  is  a  very  active  movement  just  now  in  this  countrj'. 
I  know  of  but  one  instance  in  this  country  where  a  municipality 
has  taken  over  a  gas  works  in  the  past  lo  or  15  years — that  of 
Holyoke,  Mass.  I  would  like  to  know  if  anybody  here  can  tell 
us  of  any  other  case  besides  that,  in  the  last  10  years. 

The  President — Not  probably  an  accomplished  fact  but  they 
are  threatening  it. 

Mr.  Butterworth — They  are  talking  about  it,  Ijut  I  think 
the  question  of  electric  street  lighting  is  more  thought  of  in  this 
connection,  possibly  because  the  public  seem  to  think  that  gas  is 
a  back  nunil>er.  People  don't  think  so  much  about  the  municipal 
ownership  of  gas  works  as  of  electric  lighting  plants.  I  think 
.the  gist  of  Mr.  Boardman's  paper  is  in  the  last  paragraph,  where 
he  says  that  the  only  cities  that  can  with  any  degree  of  consis- 
tency undertake  to  conduct  a  lighting  plant  are  those  in  which 
all  the  other  branches  of  their  city  governments  are  already  being 
perfectly  administered.  I  often  think  of  a  conversation  that  my 
former  associate,  Mr.  Lathrop,  and  I  had  one  day  with  a  certain 
leading  gentleman  of  the  city  of  Columbus,  O.,  who  was  advo- 
cating municipal  ownership.  He  is  a  sort  of  politician,  a  large 
manufacturer,  a  man  of  large  affairs  in  that  community.  We 
went  lo  him  to  call  him  down  a  bit;  to  have  a  little  private  talk 
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wth  him.  We  said,  '*The  city  is  not  doing  well  in  the  business 
it  is  now  undertaking  to  do;  why  should  you  talk  of  taking  on 
these  other  difficult  and  technical  matters,  under  such  circum- 
stances? Look  at  our  water  works.  Our  city  water  is 
notoriously  unfit  to  drink.  Look  at  our  streets;  they  are  dirty 
and  full  of  holes.  The  work  the  city  is  now  undertaking  to  do  is 
very  poorly  done,  yet  you  talk  of  taking  on  more!  Do  you 
expect  the  city  to  do  any  better  with  gas  works  and  electric 
light  works  than  with  its  water  works?**  He  said,  **Well,  I 
admit  they  are  pretty  bad;  but  when  we  give  the  city  officials 
and  our  governing  bodies  more  responsibilities  they  will  rise  to 
them.*'  We  said,  '*Do  you  do  that  way  in  your  own  manufact- 
uring establishment  ?  When  you  find  an  employee  who  does  his 
work  poorly,  do  you  promote  him,  so  that  he  may  rise  to  the 
added  responsibility?**  He  said:  **No;  he  promoted  the 
competent  men  and  discharged  the  incompetent  men.**  In  this 
connection  I  often  think  of  the  parable  wherein  certain  men  were 
charged  with  certain  responsibilities  and  given  certain  oppor- 
tunities, to  which  some  of  them  rose  more  or  less  successfully, 
and  the  successful  man,  who  had  made  most  of  his  opportunities, 
was  told,  **Well  done,  good  and  faithful  servant,  thou  hath  been 
faithful  over  a  few  things,  I  will  make  thee  ruler  over  many 
things;  enter  thou  into  the  joy  of  thy  Lord.**  Suppose  the 
Master  had  said  to  the  man  who  had  made  a  failure,  * 'Badly 
done,  incompetent  and  unreliable  servant;  thou  hast  been 
unfaithful  over  a  few  things,  I  will  make  thee  ruler  over  many 
things!**  How  inconsistent  and  unjust  that  would  have  been! 
And  yet  that  is  exactly  what  the  advocates  of  municipal 
ownership  are  saying  to  American  cities  to-day. 

Mr.  Enright — I  can  hardly  agree  with  the  writer  of  this 
paper  on  the  idea  of  municipal  ownership  growing  in  popularity; 
for,  as  a  matter  of  fact,  as  far  as  my  experience  and  observation 
^o,  it  has  been  declining  and  gradually  growing  into  disfavor 
wth  a  very  large  class  of  the  intelligent,  honest,  thinking  people 
during  the  past  year.  Now,  as  an  illustration,  I  wish  to  call 
your  attention  to  what  happened  at  Kansas  City  about  6  months 
ago,  at  which  time  the  people  of  that  dty  were  called  upon  to 
vote  on  a  proposition  to  bond  themselves  for  $400,000,  to  be  used 
in  the  construction  of  a  municipal  electric  light  plant.  The 
election  came  ofiF  in  due  time,  and  to  the  very  great  surprise  of 
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those  who  favored  the  measure,  they  woke  up  the  next  morning" 
and  found  themselves  overwhelmingly  defeated.  And  you,  na 
doubt,  would  like  to  know  how  this  result  was  accomplished. 
As  soon  as  this  scheme  was  laid  before  the  people  of  that  city, 
the  Kansas  City  Star  sent  forth  an  able  corps  of  reporters,  and 
those  men  ran  down  the  exact  condition  of  every  municipal  plant 
within  a  radius  of  200  miles  of  that  town,  and  their  reports 
showed,  which  included  taxation,  cost  of  street  lighting,  as 
compared  with  what  they  formerly  paid  to  private  companies, 
their  increase  in  taxation  as  well  as  their  great  loss  in  commercial 
lighting  wherever  it  was  undertaken.  In  one  instance  they 
clearly  demonstrated  where  95  per  cent,  of  the  community  were 
being  taxed  to  make  up  the  loss  of  current  sold  at  much  less 
than  cost  to  owners  of  palatial  homes,  large  hotels  and  business 
houses  of  the  place,  and  such  plain,  matter-of-fact  data  appeared 
daily  in  the  Star  during  the  campaign  and  was  backed  up  by 
very  able  and  convincing  editorials.  This  work  will  enable  you 
to  see  the  great  power  and  influence  wielded  by  an  honest,  able 
and  conscientious  hewspaper,  one  that  has  the  interest  of  its 
community  at  heart  and  the  moral  courage  to  defend  them.  And 
should  such  a  man  live  in  your  town,  all  that  is  necessary  for 
you  to  do  is  to  show  him  the  fallacy  of  this  doctrine  and  you  will 
find  him  and  liis  paper  opposing  such  undertakings.  Strange 
as  it  may  seem,  about  two-thirds  of  the  time  devoted  to  this 
subject  in  almost  every  case  is  taken  up  by  the  question  of 
ownership  of  public  utilities  and  the  many  g^eat  advantages 
derived  therefrom,  where,  as  a  matter  of  fact,  there  is  very  little 
in  the  ownership  of  any  property;  for  instance,  a  little  child  could 
own  this  magnificent  hotel  or  the  great  Pennsylvania  Railway 
system,  and  as  long  as  the  properties  remained  in  the  hands  of 
the  present  or  some  equally  good  management,  they  would  be 
successful.  So  do  not  throw  away  your  time  combatting  the 
question  of  ownership,  for  in  doing  so  you  generally  succeed  in 
bringing  down  a  mountain  of  prejudice  upon  your  heads.  It  is 
far  better  to  devote  your  time  to  showing  the  taxpayers,  the 
people  who  contain  public  justice  in  their  makeup,  and  those 
who  have  a  desire  to  be  honest  with  themselves  as  well  as  the 
connnunity  in  which  they  live,  that,  owing  to  our  form  of 
municipal  government,  it  is  almost  impossible  for  a  municipality 
to  manage  properties  of  this  kind  in  the  interest  of  the  people — 
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that,  on  the  contrary,  it  will  be  to  their  detriment.  You  can  also 
quote  a  legion  of  cities  and  towns  in  our  country  where  this 
scheme  has  failed  that  will' successfully  back  up  your  statements. 
Also,  clearly  show  them  that  *'what  is  everybody's  business  is 
nobody's  business."  Do  not  fail  to  try  to  convince  the  great 
industrial  class,  those  who  own  the  many  little  homes  in  your 
city,  that  it  is  a  great  mistake  for  them  to  mortgage  their 
property  to  carry  on  political  schemes  of  this  kind,  for  if  they  'do 
their  property  is  very  liable  to  be  taxed,  in  case  commercial 
lighting  is  done,  to  make  up  the  loss  in  lighting  the  homes  of  the 
wealthy,  while  they  sit  by  a  gas  light,  coal-oil  lamp  or  candle 
which  they  pay  for  themselves.  In  conclusion,  I  desire  to  state 
that  our  experience  in  this  line  within  the  past  4  years  has 
covered  almost  every  phase  of  this  question,  and  I  should  like  to 
relate  it  from  its  introduction  in  our  towns,  having  the  city  as  a 
competitor,  their  efforts  to  force  us  out  of  the  field  (and,  by  the 
way,  let  me  state  that  as  a  general  proposition  a  municipality  as 
a  competitor  in  the  lighting  business  is  a  snap  as  compared  with 
a  well  handled  plant  owned  by  private  parties),  our  legal  contests 
with  them,  not  to  mention  the  many  amusing  things  that  have 
happened.  However,  the  all-important  thing  for  a  community 
to  learn  is  to  be  honest  with  themselves,  to  conduct  their  public 
affairs  on  the  same  principles  that  are  always  applied  to  private 
undertakings.  This,  I  am  free  to  admit,  is  very  seldom  done  by 
municipalities;  but  wherever  you  find  a  citizen  who  believes  in 
that  sort  of  public  management,  you  will  also  find  a  man  who  is 
willing  to  encourage  capital  as  well  as  work  for  the  welfare 
of  bis  town  and  people.  Such  a  man  is  intelligent  enough  to  be 
honest  with  himself,  and  I  would  rather  have  100  such  men  than 
4,000  who  did  not  know  enough  to  be  honest  with  themselves  or 
the  city  they  call  their  home. 

Mr.  Berkley — In  the  discussion  of  this  subject  I  desire  to  call 
yourattention  to  a  case  of  municipal  ownership  that  shows  the 
usual  efficiency  attendant  upon  such  business  relations  between 
the  municipality  and  the  people.  In  the  State  of  Ohio  there 
existed  an  artificial  gas  plant.  Natural  gas  being  discovered 
private  parties  engaged  in  the  business,  after  which  some  of  the 
city  officials  incubated  the  idea  of  municipal  ownership  and 
cheap  gas.  Things  went  smoothly  until  the  gas  began  to  fail, 
and  when   nature  failed  the  dty  authorities'   resources   failed. 
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However,  a  young  lawyer  at  the  time  saw  the  opportunity  where 
money  was  being  lost;  he  saw  that  two  shares  of  stock  could  be 
made  to  grow  where  before  one  or  less  grew.  His  proposition 
was  finally  accepted,  and  from  junk,  including  lines  in  size  from 
12  to  2-inch,  which  were  of  no  use  to  the  system  were  taken  up, 
and  together  with  the  surplus  of  other  good  or  better  material 
purchased  by  the  city  were  sold  for  a  large  sum  of  money. 
Subsequent  sales  of  junk  reduced  the  cost  of  the  plant  to 
almost  nothing,  as  $150,000  was  the  purchase  price  as  compared 
with  an  expenditure  of  nearly  i  million.  Natural  gas  has  so 
decreased  that  we  are  now  installing  for  the  present  owners  an 
artificial  works  with  a  capacity  of  three-quarter  millions  daily, 
thus  we  have  a  fair  sample  of  the  management  by  municipal 
ownership.  I  think  the  last  sentence  of  the  paper  by  Mr. 
Somerville  could  be  incorporated  in  this  discussion  with  much 
profit,  for  to  that  class  of  exuberant  gaseous  gas  men  belong  the 
responsibility  of  helping  to  hatch  out  municipal  ownership, 
through  the  incubator  of  a  city  council.  Tinhorn  politicians  and 
political  ward  healers  who  are  easily  caught  by  such  statements, 
as  we  get  1 1,000  to  1 1,500  cubic  feet  of  gas,  current  price  $1.25, 
1,400  to  1,500  pounds  of  coke  and  tar  and  ammonia  enough  to 
make  such  a  showing  that,  when  compared  with  the  cost  of  one 
ton  of  coal  at  market  price,  the  gas  company  is  at  once  cited  as  a 
monopoly  and  robbing  the  citizens.  Young  men  of  the  profession, 
use  consideration,  moderation  and  correct  statements.  If  you  are 
getting  such  grand  results  let  the  balance  side  of  your  ledger  keep 
silent  sentry  on  your  achievements. 

Mr.  Harbison — I  have  listened  with  much  attention  and  care 
to  the  paper  and  discussion  on  this  matter  of  municipal  owner- 
ship. Much  has  been  thought  of  and  written  in  connection  with 
it.  It  is  a  sort  of  fad  or  craze  that  is  going  around  the  country, 
this  idea  of  municipal  ownership.  In  our  city  of  Hartford  we 
have  a  very  large  amount  of  talk,  gush  atfd  nonsense  brought 
forth  on  the  subject  of  municipal  ownership.  Our  State 
(Connecticut)  has  five  or  six,  so  called,  labor  representative 
Mayors  of  its  principal  cities,  and  they  are  Jill,  of  course, 
interested  in  this  question  of  municipal  ownership.  The  Mayors 
have  (quarterly  meetings  in  which  they  sit  together  and  talk 
about  it,  and  dine  and  wine  at  the  expense  of  the  resident 
Mayor,    and   municipal   ownership   gets  quite  a  boom  at  these 
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meetings.  We  have  attempted  legislation  on  the  subject,  and 
they,  of  course,  were  in  favcr  of  it.  Much  has  been  said  in 
regard  to  the  press  and  its  influence  and  all  that  sort  of  thing,, 
but  the  press  generally  is  fair  minded  and  honorable,  and  desires 
to  have  the  right  thing  laid  before  its  constituents.  The  readers 
are  its  constituents,  and  I  have  failed  to  find  a  paper  (that  was 
riot  of  the  yellow  journal  style)  that  was  not  willing  and  glad  to 
get  reliable  data  and  information  on  this  subject.  They  have  no 
wish  to  mislead  the  public,  they  cannot  afford  to  do  so,  and  the 
duty  of  every  gas  man  is  to  see  that  every  item  of  information 
that  comes  to  him  on  that  subject,  that  is  truthful  and  reliable, 
is  conveyed  to  the  editor  of  the  paper  or  papers  in  his  immediate 
vicinity.  Lay  the  matter  before  the  editor,  and  leave  it  on  his 
honor  and  duty  as  to  what  he  shall  do  regarding  it.  The  results 
will  not  be  disappointing  to  you.  I  speak  with  some  knowledge 
of  the  situatidh.  In  our  city  of  Hartford,  of  82,000  people,  at 
the  present  time  we  have  a  Mayor,  coming  from  behind  the 
counter  in  a  ready  made  clothing  establishment,  to  be  Mayor  of  a 
city  at  $3,000  a  year  at  one  jump,  a  bright  man,  deeply  interested 
in  the  co-called  labor  element  experiment,  and,  of  course,  imbued 
clear  through  with  the  value  of  municipal  ownership,  the  value 
of  public  utilities  for  the  city  of  Hartford;  and  in  season  and 
out  of  season,  day  and  night  since  his  election,  he  has  been 
devoting  much  time  to  that  subject,  appearing  before  committees 
and  organizations,  reading  papers  to  business  men  of  the  city  on 
that  subject,  and  immediately  after  finishing  his  reading  taking 
his  hat  and  coat  and  leaving  the  room  apparently  afraid  of  being 
asked  questions.  A  committee  of  the  Common  Council  was 
appointed  last  year  on  this  subject,  who  subsequently  reported 
unanimously  against  the  feasibility  of  it.  That  report  was  laid 
on  the  table  near  the  close  of  the  old  Council  year,  and  taken  up 
immediately  after  the  new  Council  came  in,  when  its  further 
consideration  was  indefinitely  postponed.  That  will  be  the  result 
which  each  one  of  you  will  experience  if  you  will  take  hold  of  it 
right.  Put  a  word  of  good  advice  and  good  counsel  in  the  ears 
of  the  committee;  he  may  be  waiting  on  you  to  get  facts,  that 
they  want  to  know.  To  begin  with  we  have  a  law  on  the  statute 
books  of  our  State  which  says  that  any  town  or  city,  before  they 
can  go  into  the  business  of  supplying  gas,  must  first  treat  with 
the  old  cconpany,  buy  out  its  property  and  carry  that  on.     So  the 
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esteemed  Mayor  and  supporters,  in  order  to  arrive  at  municipal 
ownership,  must  buy  out  the  existing  gas  works.  The  gas 
companies  have  nothing  to  do  but  to  say  we  will  acx^ept ;  then  name 
their  price.  If  the  city  is  hot  willing  to  accept  it  the  law 
provides  that  a  commission  shall  be  appointed  by  the  courts,  of 
three  disinterested  parties,  and  they  to  make  an  award  that  the 
city  is  bound  to  pay,  and  now  in  one  city  they  are  trying  to  show 
that  the  law  is  unconstitutional,  and  they  will  not  be  compelled 
to  take  the  burden.  They  are  in  a  bad  fix.  This  municipal 
ownership  business;  what  will  they  do  with  it,  if  they  get  it? 
Tell  me  a  city  in  this  country  where  there  is  a  man  competent  to 
manage  a  gas  works  except  the  men  that  are  engaged  in  the 
business  already.  I  tell  you,  gentlemen,  there  is  a  whole  lots  of 
truth  right  in  there.  Of  the  thousands  of  men  in  the  city  where 
you  live  the  only  one  competent  to  carry  on  the  business  you  are 
carrying  on  is  yourself  personally,  and  they  all  know  it.  What 
can  they  do?  They  cannot  afford  a  man  from  the  next  town; 
they  cannot  get  him,  he  is  needed  there.  That  is  our  experience 
in  trying  to  get  good  help.  Municipal  ownefship  can  be  killed  if 
the  gas  managers  manage  that  feature  of  it  judiciously,  with 
good  common  sense.  Treat  your  customers  well,  give  them 
good  ser\'ice  as  they  are  entitled  to,  as  you  are  accustomed  to  do, 
maintain  your  good  reputation,  and  how  can  they  better  them- 
selves? The  people  that  own  stock  in  your  gas  companies  are 
not  coming  in  to  throw  away  their  investments  and  increase  their 
taxes  for  municipal  ownership,  which  will  carry  with  it  increased 
expenditures  beyond  those  now  in  force;  and  it  cannot  be 
otherwise.  Politicians  get  hold  and  control,  and  they  will  get  hold 
and  control,  and  we  know  what  that  means  in  any  city  where 
matters  are  run  politically.  There  is  no  greater  field  for 
politicians  to  enter  if  they  can  but  get  towns  that  have  the 
management  and  control  of  the  gas  industry.  We  have  it  within 
our  hands  to  hold  on  to  it,  and  so  carry  on  our  business  that  no 
power  can  take  it  from  us  or  will  be  willing  to,  and  we  have  done 
our  duty  to  our  own  reputation,  and  to  those  who  are  stock- 
holders in  our  enterprise,  and  to  the  people  whom  we  serve. 
(Applause.) 

Mr.  D.  McDonald — There  was  once  a  very  successful  man  in 
New  York  named  Jay  Gould,  and  there  was  once  a  movement  on 
Wall  street,  when  a  reporter  came  to  him  and  said,  **Mr.  Gould,  do 
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you   think   this  movement  can  be  stemmed?"     He  said,    **My 
friend,  I  never  attempt  to  stem  any  currents.     I  simply  find  out 
which  way  they  are  going  and  either  make  them  go  my  way  or 
go  with  them.'*     If  there  is  in   the   United  States  a  popular 
<rurrent  in  this  connection,  the  gas  men  cannot  resist  it.     In  fact 
we  can  exercise  less   than   our  ordinary  influence  as  citizens 
because  whatever  we  do  will  be  supposed  to  come  from  interested 
motives.     I  think  we  can,  however,  so  shape  matters  that  if  the 
city  insists  on  having  a  gas  plant  they  will  pay  a  fair  price  to 
those  who  are  stockholders  for  it.     Mr.   Boardman's  excellent 
paper  points  the  way.     If  the  cities  of  this  country  do  not  get 
hold  of  the  gas  business  until  they  have  thoroughly  mastered  the 
sewer  business,  and  the  murder  business  (by  that  I  mean  punish- 
ment of  murder),  and  keeping  streets  clean,  when  they  get  that 
highly  educated,  the  public  conscience  will  also  be  educated  up  to 
a  point  where  they  will  either  be  unwilling  to   touch   the  gas 
works,  or  else  will  be  willing  to  pay  a  fair  price  for   it.     The 
courts,  both  State  and  national,  stand  against  property  being 
taken  for  public  purposes  without  compensation,   and  in  cases 
that  are  left  to  a  commissioner  of  a  court  as  to  what  property  is 
worth,  as  a  general  proposition  the  private  owner  does  not  get 
the  worst  of  it  as  against  the  public. 

REPORT  OF  COMMITTEE  ON  WORLD'S  FAIR  , 

EXHIBITION. 

The  President — We  are  ready  to  receive  the  report  of  the 
Committee  on  World's  Fair  Exhibition. 

Mr.  MilIvER — Mr.  President,  this  Fair  Committee  consists  of 
Mr.  Chollar  as  Chairman,  myself  and  Mr.  Mitchell.  I  have  not 
had  any  consultation  with  either  Mr.  Mitchell  or  Mr.  Chollar. 
I  don't  believe  Mr.  Mitchell  has  done  anything.  I  know  I  have 
not,  and  Mr.  Chollar  says  he  has  not.  I  think,  however,  we  are 
right  at  the  point  where  if  any  sort  of  action  is  going  to  be  taken 
or  Exhibition  given  it  should  be  put  into  shape  now.  The 
management  of  the  affairs  of  the  Association  seems  to  be  pretty 
much  in  the  hands  of  the  President;  it  might  be  put  in  such 
shape  that  the  President  can  take  such  action  as  the  case  seems 
to  demand. 

The  President — Gentlemen,   you  have  heard  the  report  of 
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the  Committee,  which  indicates  that  it  will  be  proper  to  have  a 
resolution  placing  this  matter  entirely  in  the  hands  of  the 
incoming  President,  or  in  his  discretion. 

Mr.  I).  McDoNAivD — I  have  the  greatest  confidence  in  our 
President,  but  it  seems  to  me  for  the  Association  to  say  they  will 
place  this  matter  in  the  hands  entirely  of  the  President,  and  be 
bound  by  whatever  he  does,  without  confining  anything,  how 
much  money  is  to  be  spent,  or  if  any  is  to  be  spent,  or  even 
learning  what  is  to  be  done,  looks  to  me  a  bad  precedent. 

Mr.  Shelton — Perhaps  I  can  best  answer  that  by  giving  an 
idea  of  what  little  has  taken  shape   in   a  small  degree  in   the 
discussion  of  this  subject  in  so  far  as  I  have  been  able  to  gather 
it.     I  will  try  to  do  it  briefly.     I  am  more  or  less  responsible  as 
President — at  least  I  will  be  next  year — for  what  the  Western 
Association  does  at  the  St.  Louis  Exposition.     You  know  these 
expositions  always  raise  great  big  questions.     There  was  a  great 
amount  of  experience  accumulated  in  that  question  in  regard  to 
the  Chicago  Exposition.     As  to  the  Association  taking  any  part 
or  trying  to  make  an  exhibit,   there  seems  to  be  insuperable 
obstacles;  that  is,  to  do  it  successfully.     It  means  a  great  amount 
of  labor  and  a  great  amount  of  knowledge  on  the  part  of  someone, 
trying    to    line    up  different  interests  together;   it   means   the 
expenditure  of  a  very  large  amount  of  money.     It  means  some- 
thing which  was  a  failure  to  successfully  put  through  at  the 
Chicago  Exposition  in  1893.     The  unanimous  sentiment,  as  far 
as  I  have  been  able  to  ascertain,  is  that  it  will  be  a  mistake  and 
unnecessary  for  this  Association   to   try  to  make  an  exhibit, 
unless  it  be  an  historical  exhibit,  at  the  St.   Louis  Exposition. 
If  any  movement  of  that  kind  should  arise  it  should  naturall}^ 
come  from  people  who  have  goods  to  show;  it  is  not  the  province 
of  an  Association.     This  fact,  however,  was  suggested:     The  St. 
Louis  Exposition  is  peculiarly  a  mid-country  enterprise.     It  is 
in  tlie  great  central  territor>'  that  this  Association  covers.     This 
Association   has  elected  to  go  there  the  coming  year.     It  can 
most  appropriately  act  as  host  to  such  visiting  gas  men  as  may 
come  to  the  Exjx)sition,  no  matter  what  Association  they  come 
from — the  New  luigland,  the  Pacific  or  any  other  Association. 
The  Western  can  stand  at  the  center  of  the  Mississippi  Valley 
and   extend  its  hand  of  welcome  in  any  shape  it   may  see  fit, 
extend  facilities  for  comfort,  have  a  point  where  gas  men  can 


177 

jcather.  It  would  be  a  nice  thing  for  the  Western  Association  to 
stand  sponsor  for  and  to  do.  It  would  not  take  a  large  amount 
of  money  to  arrange  for  headquarters  within  the  grounds  if 
feasible,  or  without  the  grounds  if  necessary — in  the  grounds 
preferably,  a  sort  of  gas  men's  club,  you  might  say,  for  6  months 
in  the  city  of  St.  Louis.  The  expense  involved  in  that  would  not 
be  so  great;  possibly  the  larger  gas  and  supply  companies  might 
come  in  and  raise  a  little  money  without  involving  this  Associa- 
tion in  any  Assodation  action  or  levying  an  assessment.  It  is 
just  as  much  my  duty  as  President  to  see  that  the  Association  is 
not  unduly  put  to  expense,  as  any  other  duty  I  have  to  perform 
that  year.  The  tendency  seems  to  be  to  try  (if  possible  by  local 
committee  that  may  be  appointed)  to  provide  a  modest  head- 
quarters for  visiting  gas  men,  under  the  auspices  of  the  Western 
Association.  On  that  line  I  would  like  your  authority  to-  work. 
I  don't  know  that  it  is  possible  (there  are  a  great  many  questions 
arise  at  once),  but  I  think  it  would  be  a  nice  thing  to  do,  and  a 
number  of  people  with  whom  I  have  spoken  seem  to  agree  that  it 
would  be  a  desirable  thing.  If  it  is  the  sentiment  of  this 
Association  that  the  President  try  to  go  forward  on  those  lines 
with  such  a  committee,  those  will  be  the  lines  on  which  I  would 
expect  to  work,  without  undertaking  any  trade  exhibit 
feature,  without  undertaking  any  expense  feature  of  any 
kind  for  this  Association.  That  committee  would  have  to  be 
part  local  and  part  up-and-down  the  valley,  and  I  would  suggest 
that  the  appointment  of  that  committee  be  left  to  the  incoming 
President.  That  is  as  far  as  anything  I  have  been  able  to  take 
up  looking  ahead  to  next  year. 

Mr.  D.  McDonald — The  suggestion  Mr.  Shelton  makes  is  the 
best  one  I  have  heard,  but  as  far  as  I  am  concerned  I  do  not 
think  the  end  will  justify  the  means,  especially  if  the  means  are 
that  the  supply  men  shall  be  expected  to  put  up  some  money  to 
entertain  us.  I  move  that  it  is  the  sense  of  this  Association  that 
we  take  no  action  at  all  as  to  the  St.  Louis  Exposition. 

Mr.  Harbison — I  hope  my  friend's  motion  will  not  prevail. 

Mr.  D.  McDonald — It  has  not  received  a  second. 

Mr.  Harbison — I  will  second  it  for  the  sake  of  seeing  it  fail. 

Mr.  D.  McDonald— I  withdraw  the  motion. 

Mr.  Harbison — Mr.  President  and  Gentlemen,  I  believe  in 
what  the  President-elect  has  said.     We  are  an  industry  and  we 
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have  a  pretty  decided  competitor  in  the  electric  h'ght  industry, 
and  they  will  not  spare  time  nor  money  to  make  an  exhibit  at  St. 
Louis  that  u-ill  boom  their  business.  I  do  not  think  it  necessary 
for  this  Association  to  appropriate  money,  to  go  to  any  expense 
to  amount  to  anything  for  the  purpose  of  having  an  exhibit  of 
gas  appliances  in  the  city  of  St.  Louis  at  that  great  fair  we  are 
locking  forward  to;  but  I  do  think  it  is  due  to  ourselves,  to  our 
profession  and  the  industry  that  it  should  not  be  a  back  number. 
A  committee  with  the  President  and  his  associates  would  see  that 
space  was  provided,  and  that  those  who  are.in  the  manufacturing 
of  appliances  connected  with  the  use  of  illuminating  gas  have  a 
place  in  which  to  exhibit  their  wares  and  show  what  can  be  done, 
and  that  is  what  we  all  want  to  have  done  in  St.  Louis,  where 
every  man,  woman  and  child  that  can,  from  all  over  the  country, 
will  visit  to  see  what  there  is  there  on  exhibition,  and  see  what 
advancement  has  been  made  in  various  lines.  I  think  the  gas 
industry  ought  not  to  be  a  back  number,  and  .  with  the  energy 
and  push  of  our  President-elect  and  such  associates  as  he  may 
call  into  counsel  with  him,  they  will  be  able  to  get  an  exhibition 
there  that  will  be  of  great  credit  and  advantage  to  our  industry, 
and  without  expense  to  the  Western  Gas  Association.  Every 
manufacturer  of  gas  appliances  will  only  be  too  glad  to  get  space 
there  in  which  to  show  his  wares  and  prove  that  they  are  the 
best  made  in  the  world,  and  so  will  his  competitors.  We  ought 
to  give  them  the  opportunity,  and  hope  the  resolution  that  the 
President  and  such  associates  as  he  may  call  in  with  htm  should 
co-operate  to  that  end,  and  yet  without  burdening  this 
Association  with  money  expense,  will  prevail.  I  hope,  therefore, 
that  authority  will  be  given  the  President,  and  that  we  shall 
expect  of  him,  as  we  always  look  for,  excellent  results  in  work 
that  he  undertakes,  and  we  have  a  good  right  to  from  what  he 
has  done,  and  that  this  will  not  be  an  exception  to  his  previous 
history. 

The  President — Those  in  favor  of  adopting  the  report  of  the 
committee  will  make  it  known  by  saying  aye.  [The  motion  was 
carried.] 

At  the  request  of  Mr.  F.  H.  Shelton,  the  following  paper, 
written  by  hi  in  on 
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QUADRUPLING  THE  CAPACITY  OF  AN  ORDINARY 
PURIFIER  HOUSE  AT  VERY  SMALL  COST, 

Avas  taken  as  read: 

Small  companies  are  often  confronted  with  the  question  of  the 
need  of  considerable  increase  of  purifier  capacity,  in  conjunction 
with  but  a  small  amount  of  money  with  which  to  enlarge.  I 
•suggest  the  following  method  as  a  simple  and  effective  procedure. 
It  is  based  on  the  very  satisfactory  use  of  concrete  for  making 
home-made  boxes  at  half  of  the  usual  cost, as  recently  done  by 
the  New  Orleans  Lighting  Company,  in  a  set  of  4  purifiers,  25 
feet  square  by  7  feet  deep  each,  and  described  by  me  in  a  paper, 
entitled,  * 'Current  Purifier  Practice,  and  a  New  Form  of  Con- 
struction,** read  before  this  Association  at  its  meeting  in  May 
last. 

A  purifier  box  is,  after  all,  but  a  rectangular  vessel  to  hold 
lime  or  oxide.  A  vessel  that  is  outgrown  needs  to  be  replaced  by 
a  larger  vessel.  The  method  herewith  proposed  is  that  of  using 
the  purifying  house  or  cellar  itself  as  a  vessel  for  holding, 
preferably  oxide.  The  scheme  can  best  be  shown  by  describing 
the  arrangement  at  Petersburg,  Va.,  where  I  am  now  carrying  it 
out.  Sketch  No.  i  shows  the  existing  purifiers  55  feet  by  10 
feet  each  by  three  feet  deep,  with  the  usual  center  seal  and 
■connections,  inclosed  in  a  room  26  feet  4  inches  wide  by  32  feet  2 
inches  long.  The  cellar  is  8  feet  deep  from  floor  to  floor,  and 
there  is  comfortable  (19  feet)  headiroom  to  the  roof  trusses.  The 
arrangement  is  representative  of  sources  of  small  purifying  houses. 
The  4  boxes  proper  together  have  a  cubic  capacity  of  600  feet; 
the  capacity  of  the  cellar  space  from  floor  to  floor  level  is  6,656 
•cubic  feet,  or  11 J^  times  that  of  the  boxes.  It  will  readily  be 
seen  that  if  the  cellar  is  made  into  the  holding  vessel  how  great  a 
gain  of  purifying  space  can  be  secured. 

Sketch  No.  2  shows  the  plan  underway.  The  walls  are  lined 
with  concrete  a  few  inches  thick  to  make  them  perfectly  water 
tight,  and  to  g^ve  a  smooth  interior  surface  and  to  take  up  the 
irregularities  of  the  stone  work.  Expanded  metal  is  imbedded  in 
this  concrete  to  bond  everything  together.  The  cellar  floor  is 
filled  in  and  leveled  off  in  the  same  manner  with  about  a  foot  of  con- 
crete, leaving  a  7-foot  space  to  the  main  floor  line.  The  concrete 
floor  should  be  not  quite  level  but  should  drain  to  one  corner,  at 

z.  See  Journal,  June  9, 1902;  p.  887. 
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vaicii   point   a  4-iuch  tar  pipe  connection  should  be  supplied. 
Acro&6  tht;  building  two  walls,  A  A,  are  run  from  floor  to  floor 

Hitwcca  which  about  6  feet  space  is  left  for  pipe  connections. 
FuitUer  walls>  BB.  are  constructed  to  subdivide,  the  result  being 
4  boxes,  each  1 2  feet  wide  by  1 2  feet  long  by  7  feet  deep.  These 
boxes  with  concrete  walls  properly  made  will  be  found  entirely 
water  tight  and  probably  gas  tight.  If  any  doubt  exists  on  the 
'.alter  point  the  walls  can  be  further  treated  by  a  coating  of  hot 
piuraffine,  applied  on  the  inside  to  fill  the  pores.  These  boxes  are 
dtted  with  tee  iron  tray,  bearing  bars  at  convenient  levels  for 
carrying  2  deep  beds  of  oxide.  These  tee  irons  are  carried  on 
small  cast  iron  brackets  that  are  bolted  to  and  through  the  walls. 
The  gas  enters  between  the  two  beds  of  oxide,  one-half  of  the 
stream  passing  up  and  the  other  half  passing  down,  the  two 
streams  uniting  in  a  collecting  take-off  pipe  located  against  the 
walls,  A  A,  The  covers  are  of  the  dry-lute  pattern,  made  of  ^- 
inch  wrought  iron  plate,  stiffened  with  3-inch  angle  iron,  liveted 
aU  around  the  under  edge  and  by  3  tee  irons  riveted  across  the 
top.  The  gas  tight  joint  is  made  by  a  i}^-inch  rubber  buggy- 
tire,  cemented  to  the  under  side,  around  the  four  edges  of  each 
cover.  When  the  lid  is  lowered,  this  rubber  rests  on  a  6- inch 
channel  iron  imbedded  in  the  concrete  walls  and  forming  the  top 
and  wearing  edge  of  the  box.  At  intervals  of  about  20  inches 
all  around  this  angle  iron,  upright  i-inch  bolts  project,  that  are 
imbedded  in  the  cement  and  carry  swivel  cams  or  dogs  for  lock- 
ing by  a  wedge  action  and  holding  down  the  covers.  When 
the  lid  is  to  be  raised,  the  cams  are  all  freed  by  turning  a  quarter 
circle  and  the  cover  can  be  hoisted  clear.  The  covers  are  lifted 
from  the  old  I  beams  overhead  used  for  the  original  covers.  The 
valve  connections  controlling  the  supply  to  each  box  are 
conveniently  located  and  handled  between  the  walls  A  A,  and 
this  space  is  floored  over  above,  with  any  kind  of  open  wood  slat 
s>r  ir\u\  plate  flooring  that  is  desired.  When  everything  is  closed 
vl^>wtt.  and  the  boxes  are  in  use,  the  floor  lids  and  the  flooring 
tvt>^wi^  the  walls  .^.^  form,  practically,  a  level  floor  over  the 
a:^v^  sst  the  whole  room,  and  at  the  same  level  as  the  old  floor  and 
;  V  <tvHUul  level  outside.  In  cases  where  the  old  floor  is  3  or  4 
ws  iSnv  the  ground  level,  the  new  floor  would  work  out  to  the 
v4^^^  Vvvxx  Atul  the  cellar  floor  or  box  bottoms  would  l)e  that 
.-.>\>:k  >,s\ovt  the  ground  level,  and  all  the  better. 
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Wlien  a  box  is  to  be  opened,  the  lid  is  hoisted  a  foot  or  so,  and 
pushed  along  oot  of  the  way,  over  an  adjoining  box.  It  is  jhx>> 
posed  to  remove  the  oxide  by  having  a  large  wrooght  iron 
dumping  bucket  carried  on  an  overhead  light  track  or  rail  (shown 
by  the  light  line  r  extending,  over  all  of  the  boxes  and  running 
outside  to  any  desired  point,  for  dumping  the  oxide.  This 
bucket,  holding  several  bushels,  will  he  carried  on  a  light  chain 
block  and  fall^  so  that  when  filled  at  the  bottom  of  the  7. foot 
box,  it  can  easily  be  hoisted  up  7  or  8  feet  for  clearing  the  box, 
and  then  be  pushed  out  on  the  ox-erhead  trolley  rail. 

At  Petersburg  the  result  of  above  is  cubic  space  for  purifying 
about  6  3 4'  times  greater  than  in  the  old  boxes.  It  would  lie  an 
exceptional  case  that  did  not  result  in  at  least  three  or  four  times 
more  capacity.  Moreover,  as  the  gas  is  subdivided  into  several 
streams,  and  each  stream  in  turn  is  subdi\nded  into  halves 
passing  through  each  layer  of  oxide  in  each  box,  the  late  of  flow  is 
desirably  very  slow,  the  proportionate  area  of  surface  and  time  of 
contact  being  greatly  increased. 

The  plan  permits  of  the  use  of  the  existing  house  without  any 
change  whatever;  it  disarranges  nothing  on  the  premises;  invoh'es 
no  more  yard  room  and  but  little  change  of  general  pipe  connec- 
tions; it  utilizes  the  old  beams  and  hoists  of  the  cover  lifts;  it  does 
away  with  water  seals,  rusted  purifier  sides  and  blowing  cups. 
The  work,  moreover,  can  be  done  comparatively  easy  by  the 
company  itself  with  a  little  care,  enabling  ihuch  quicker  comple- 
tion than  the  usual  delivery  from  shops  at  a  distance,  where  a 
good  deal  of  iron  work  is  involved  and  the  cost  is  undoubtedly 
much  less  than  that  for  which  the  same  results  and  capacity 
could  be  secured  if  new  purifiers  of  the  usual  form  be  contracted 
for. 

In  brief,  is  there  any  reason  in  many  cases  why  the  purifier 
house  itself  should  not  be  made  water  tight,  and  be  used  as  the 
oxide  holding  vessel,  giving  enormous  increase  of  capacity  in  a 
simple  and  inexpensive  manner?  In  some  cases  no  doubt  one 
half  of  the  purifier  room  fitted  in  the  above  manner  would  give 
enough  new  capacity,  leaving  the  other  half  for  convenient  use 
for  oxide,  by  flooring  over  with  a  course  of  brick  grouted  in 
cement. 

On  motion,  a  unanimous  rising  vote  of  thanks  was  tendered 
Mr.  Shelton  for  preparing  the  paper. 
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THE  QUESTION  BOX. 

The  Secretary  reported  that  the  Question  Box  held  only  the 
following  inquiry. 

IVhat  is  the  best  plan  for  reviving  a  man  overcame  by  artificial 
gas;  and  what  is  the  best  treatment  for  one  partially  overcome? 

A  Mbmbbr — Plunge  them  in  cold  water  containing  plenty  of 
hartshorn.  . 

Mr.  Miller — I  have  gone  into  that  thing  pretty  extensively. 
Talking  with  our  physician  over  the  subject,  his  idea  of  the  best 
thing  to  do  is  to  bring  about  respiration  by  artificial  means. 
Throw  the  patient  on  his  back,  raise  his  shoulders  so  the  head 
will  fall  back  and  give  free  passage  to  the  air;  pull  the  arms  back, 
then  down  on  the  chest  and  press  hard,  with  about  the  rythm  of 
breathing,  until  respiration  is  restored.  As  soon  as  respiration  is 
about  normal  again,  the  heart  action  not  yet  being  normal,  a 
very  good  thing  is  to  let  the  sufiFerer  inhale  a  little  nitrate  of 
amyl,  which  distends  the  blood  vessels,  giving  them  a  chance  to 
pass  more  freely  through  the  veins  and  arteries.  Immediately 
on  placing  a  rag  saturated  with  nitrate  of  amyl  in  front  of  the 
patient's  nose,  almost  instantly  (or  in  a  few  seconds)  the  patietit 
will  be  suffused,  the  blood  will  be  seen  flowing  more  freely.  If 
they  have  inhaled  too  much  carbon  monoxide  they  will  die;  there 
is  absolutely  no  way  to  eliminate  it  if  it  is  in  too  large  a  dose. 
The  blood  is  so  fixed  that  the  red  corpuscles  cannot  give  up  their 
oxygen,  and  the  blue  corpuscles,  are  the  ones  charged  with 
carbonic  acid,  cannot  give  up  the  carbonic  acid  and  take  the 
oxygen  again.  I  know  of  a  case,  one  out  of  three  or  four 
recorded,  in  which  the  patient  did  not  die  within  a  few  hours. 
He  lived  13  days  before  death  ensued,  and  on  the  fourth  or  fifth 
day  a  spectroscopic  analysis  of  the  blood  showed  carbon  monox- 
ide  still  therein. 

Mr.  John  D.  McIlhenny — The  question  is  especially  asked 
with  reference  to  water  gas.  I  would  say  in  the  University  of 
Pennsylvania  a  few  years  ago,  some  very  careful  tests  were  made 
particularly  upon  animals,  to  find  out  by  what  means  restoration 
could  be  effected.  It  was  conclusively  shown  that  if  in  su£Scient 
lime  fresh  blood  could  be  supplied  to  the  patient  (in  other  words» 
by  transfusion  of  fresh  blood)  the  patient  would  recover.  In 
fact,  the  result  of  the  researches  was  to  show  that  in  no  other 
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way  could  the  patient  be  restored  from  poisoning  by  earbon 
monoxide  except  by  transfusion.  They  made  quite  a  number  of 
tests  on  dogs,  and  in  every  case  in  which  fresh  blood  was  supplied, 
before  the  sufferer  had  gotten  beyond  a  certain  stage,  it 
recovered. 

Mr.  D.  McDonald — There  are  not  many  service  gangs  that 
carry  along  appliances  for  the  operation  of  transfusion  of  blood, 
and  not  even  many  of  them  are  armed  with  nitrate  of  amyl,  but 
you  will  find  that  certain  doctors  will  tell  you  to  take  a  man  into 
the  open  air  and  walk  him  up  and  down,  while  others  will  tell 
you  that  will  kill  him,  advising  instead  to  lay  the  affected  one 
down  and  keep  him  where  it  is  warm.  Others  will  say  give  him 
whiskey.  Others  will  say  give  him  a  little  coffee.  Now,  there 
are  three  or  four  treatments,  all  of  which  I  have  known  to 
be  applied,  which  are  founded  on  directly  contrary  principles. 
It  is  a  pretty  important  matter  that  we  should  not  only  know  this 
thing,  but  know  it  in  a  way  to  have  it  handy  at  the  time,  and  I 
am  going  to  move  that  the  incoming  President  appoint  at  his 
leisure  a  committee  to  look  into  this  matter,  and  to  have  printed 
in  card  form  complete  directions  by  which  workmen  can  restore 
one  another  where  that  is  possible,  and  whatever  information  can 
be  added  beyond  that,  if  that  should  be  impossible.  If  a  man 
keels  over  in  a  ditch  there  is  no  time  to  make  any  transfusion  of 
blood,  to  administer  pure  oxygen  or  nitrate  of  amyl.  You  have 
to  do  something  right  there  and  then. 

Mr.  Doty — I  desire  to  put  upon  the  record  my  approval  of 
what  Mr.  Miller  has  said  as  a  first  aid  to  the  injured.  I  think, 
however,  he  should  have  gone  a  little  further,  and  have  an  ar- 
rangement made  with  the  doctor  so  that  the  injured  man  can  be 
taken  to  the  hospital  as  soon  as  possible  where  oxygen  tanks  are 
constantly  maintaiqed  for  producing  artificial  respiration.  If  any 
of  our  men  are  overcome,  they  are  sent  to  the  hospital  as  soon  as 
possible,  and  when  they  reach  there  the  oxygen  is  ready  and  arti- 
ficial respiration  by  the  use  of  pure  oxygen  can  be  carried  out. 
Men  that  have  been  almost  completely  gone  have  completely 
recovered  by  the  use  of  this  artificial  oxygen.  The  use  of  ordi- 
nary stimulants  such  as  whiskey,  and  other  means  of  that  kind 
involving  the  putting  of  something  into  the  stomach  is  absolutely 
prohibited  by  eminent  authorities.  The  only  thing  to  do  is  to 
re- vitalize  the  blood,  and  that  must  be  secured  by  respiration.    It 
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is  not  difficult  to  have  some  arrangement  with  an  established  hos- 
pital that  will  have  an  oxygen  tank  ready  so  that  the  moment  a 
man  reaches  there  the  work  of  recovery  can  begin.  It  is  also 
quite  important  that  some  arrangement  be  made  with  a  reputable 
physician,  who  will  be  known  as  the  company's  surgeon,  and  be 
in  the  company*  s  employ  on  an  annual  payment  or  an  established 
fee,  so  that  the  men  themselves  will  know  to  whom  to  telephone. 
All  of  our  men  have  cards  given  to  them  showing  to  whom  they 
can  immediately  telephone,  and  likewise  telephone  to  the  hospital 
if  necessary. 

Mr.  Perkins — I  want  to  verify  what  Mr.  Doty  says  about  the 
use  of  oxygen.  We  have  used  it  in  many  cases  and  have  had 
complete  recoveries  in  a  short  time.  As  I  understand  it,  a  man 
might  die  from  carbon  monoxide  blood  poisoning  due  to  lack  of 
circulation  caused  by  the  carbon  monoxide  changing  the  shape  of 
the  blood  corpuscles  so  that  they  cannot  flow  or  circulate.  As 
Mr.  Doty  says,  treatment  has  to  be  applied  for  the  aeration  of 
the  blood  through  the  lungs.  Anything  administered  through 
the  stomach  is  both  useless  and  dangerous. 

Mr.  D.  McDonald — As  a  matter  of  fact  I  found  two  doctors 
in  our  own  city,  one  of  whom  actually  administered  a  certain 
treatment  that  the  other  doctor  said  it  was  a  great  wonder  it  did 
not  kill  the  man.  Now,  the  truth  is  somewhere,  and  it  is  not 
hard  to  find  the  most  portable  and  applied  remedy.  The  remedy 
to  send  to  the  hospital  where  there  is  a  tank  of  oxygen,  of 
course,  is  probably  best,  but  there  are  many  small  towns  where 
there  is  no  hospital  and  where  there  would  be  no  tank  of 
oxygen. 

Mr.  Harbison — If  we  go  on  with  this  discussion  providing 
for  these  remedies,  it  will  be  set  down  that  the  gas  managers  are  a 
set  of  highway  murderers.  That  we  are  to  set  up  a  drug  store  in 
our  wagons,  build  hospitals,  hire  physicians  to  take  care  of  those 
who  are  injured,  I  think  is  all  unnecessary,  in  our  experience, 
and  we  have  had  our  share  of  it;  we  have  had  many  people 
working  for  us  whom  I  knew  had  inhaled  too  much  gas.  My 
experience  is  that  the  wisest  thing  to  do  is  to  have  in  your  wagon 
under  the  care  of  your  foreman,  whether  at  mains  or  service 
pipes,  a  nice  little  bag  of  juicy  apples  or  a  dozen  lemons,  and 
before  a  man  goes  to  tap  a  gas  pipe  give  him  an  apple  or  a  lemon 
and  send  him  over  by  the  fence  to  eat  it.     You  will  not  have  a 
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man  overcome  next  year  by  using  just  that  little. precaution. 
That  is  our  personal  experience  repeated  many,  many  times,  and 
we  have  never  killed  a  man,  and  we  don't  have  a  corps  of 
physicians  on  our  pay  roll,  and  we  are  not  supporting  the 
hospitals  to  take  care  of  our  patients.  We  have  also  given  them 
some  good  strong  coffee  and  bathed  their  heads  in  plenty  of  cold 
water.  If  my  plan  is  followed  there  will  be  no  trouble  from 
illuminating  gas  which  they  will  inhale,  they  won't  inhale  much 
of  it.  I  think  it  is  the  duty  of  every  manager  in  these  days  to 
use  every  precaution  in  advance.  If  I  have  a  large  service  pipe 
to  tap,  and  we  don't  tap  less  than  i  }^-inch  hole  in  any  pipe,  I 
put  in  a  stopper  each  side  of  the  work  to  shut  off  the  flow  of  gas. 
It  is  a  very  inexpensive  matter,  and  there  are  stoppers  that  are 
very  effectual. 

Mr.  D.  McDonald — This  question  has  brought  out  the 
information  which  it  was  desired  to  bring  out,  and  if  apples  and 
lemons  are  really  the  best  things,  I  would  like  to  have  official 
approval  of  the  Association  on  the  apple-and-lemon  idea.  There- 
fore, I  want  to  renew  my  motion  that  a  committee  be  appointed 
to  investigate  this  and  print  the  findings  in  card  form  so  as  to  be 
posted  for  ready  reference. 

Mr.  Gimpbr — We  had  a  man  overcome  last  November  while 
making  a  6  and  8-inch  connection.  Two  gas  bags  gave  way. 
We  had  no  time,  as  Mr.  Harbison  suggested,  to  give  the  men 
apples  and  lemons  to  eat;  but  we  sent  for  a  doctor.  The  man 
had  fallen  into  the  ditch.  We  got  him  out  promptly,  got  him 
into  fresh  air,  fanning  him  till  the  doctor  came.  The  doctor 
found  the  patient's  pulse  low.  The  first  thing  he  did  was  to 
give  him  a  hypodermic  injection  of  strychnine  which  revived  his 
heart  action  and  he  soon  was  breathing  stronger  again.  The 
man  claimed  to  have  suffered  great  injury.  His  shoulder  was  so 
lame  he  could  not  raise  his  arm.  He  also  claimed  his  eyesight 
was  injured  so  he  had  to  wear  glasses,  one  for  near  and  the  other 
for  farsightedness;  also,  his  chest  was  affected  from  the  gas,  and 
the  X-ray  machine  showed  dislocation  of  the  shoulder,  for  all  of 
which  he  only  wanted  $10,000,  but  he  recovered  very  fast  after 
a  compromise  was  made  with  him.  The  hypodermic  injection 
and  fresh  air  were  very  beneficial  in  this  case. 

Mr.  Shelton — I  think  before  a  motion  to  adjourn  is  put  to 
reconvene  tomorrow,  it  is  only  proper  that  an  expression  of  our 
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appreciation  and  thanks  be  given  to  the  men  who  have  provided 
for  our  entertainment  here,  for  all  the  courtesies  extended  to  the 
members  and  friends  of  this  convention  held  in  Indianapolis. 
We  have  been  beholden  to  them  for  a  great  many  kindnesses;  a 
great  many  courtesies,  and  for  practically  taking  care  of  us.  I 
think  it  would  be  extremely  proper  that  this  Association  express 
its  thorough  appreciation  of  the  work  done  by  the  Committee  of 
Arrangements  and  by  the  local  gentlemen  of  the  Gas  Company^ 
and  those  who  have  participated  in  making  arrangements  for  us. 
We  know  we  have  been  well  taken  care  of;  we  know  that 
blemishes  of  service  in  a  new  hotel  were  not  the  fault  of  the 
local  gas  people,  or  by  intent,  but  of  conditions  beyond  their 
control.  We  appreciate  the  sincerity,  the  intent,  the  desire  on 
the  part  of  the  local  committee  to  give  us  the  best  they  possibly 
could;  they  have  done  it,  and  I  am  sure  we  appreciate  it,  and 
I  move  that  the  Association  take  this  occasion  to  express  its 
thanks. 

The  motion  being  seconded  was  unanimously  carried  by  a 
rising  vote. 

On  motion  of  Mr.  William  McDonald  the  thanks  of  the  Associ- 
tion  were  tendered,  by  a  unanimous  rising  vote,  to  the  President 
and  Secretary  of  the  Association  for  their  careful,  earnest  work 
at  the  meeting. 

A  motion  to  declare  the  Convention  adjourned  was  adopted. 
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MORNING  SESSION. 

The  meeting  was  called  to  order  by  the  President,  Mr.  F.  H. 
Shelton,  at  10:40  a.  m.,  of  June  14th.  Secretary  Dunbar  an- 
nounced the  regular  order  of  business,  and  the  President  recited 
the  several  items,  action  on  which  was  taken  as  follows:  The 
roll  call  was  deferred,  the  reading  of  the  minutes  of  the  last 
meeting  was  dispensed  with,  and  the  report  of  the  committee 
regarding  the  election  of  new  members  was  also  deferred. 

The  President  called  for  the 

REPORT  OF  THE  BOARD  OF  DIRECTORS, 

which  Secretary  Dunbar  read  as  follows: 

The  annual  meeting  of  the  Board  of  Directors  of  the  Western 
Gas  Association  was  held  in  the  Hotel  Jefferson,  at  2  p.  m., 
Monday,  June  13th,  Mr.  F.  H.  Shelten  presiding.  The  follow- 
ing members  were  present:  F.  H.  Shelton,  O.  O.  Thwing,  Paul 
Doty,  John  D.  Mcllhenny,  Wm.  McDonald,  D.  R.  Warraington, 
Geo.  S.  Clarke  and  Thos.  D.  Miller. 

On  motion  of  Mr.  Warmington  the  following  papers  were 
accepted  for  presentation  to  the  Association: 

''lyow  Candle  Power  Gas,**  by  Capt.  Wm.  Henry  White. 

'*Coal  Projectors,"  by  Mr.  F.  H.  Shelton. 

** Wrinkle  Department,*'  edited  by  Mr.  Wm.  E.  Steinwedell. 
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The  following  committees  were  appointed: 

Atiditing — Messrs.  F.  H.  Shelton,  George  S.  Clarke  and  John 
D.  Mcllhenny. 

On  Memorials — Mr.  Paul  Doty. 

On  Membership— lH^s&rs,  Wm.  McDonald,  Thos.  D.  Miller,  D. 
R.  Warmington. 

The  action  of  the  President  and  Secretary  was  confirmed  in 
selecting  distinguishing  badges  to  be  worn  as  follows:  Honorary 
members,  white  enamel  letters;  President  and  *  Past-Presidents, 
blue  enamel  letters;  Secretary,  gn^een  enamel  letters;  Membership, 
as  at  present,  red  enamel  letters. 

The  secretary  was  authorized  to  exchange  Honorary  and  Past- 
President's  badges  for  those  they  now  have. 

On  motion  of  Mr.  George  S.  Clarke,  the  Board  extended  a  vote 
of  thanks  to  Mr.  O.  O.  Thwing,  appreciative  of  his  labors  in 
editing  the  4th  volume  of  proceedings,  for  the  years  1898  to  1902, 
inclusive,  recently  published.  On  motion  of  Mr.  Dunbar,  the 
officers  of  the  Association  were  directed  to  acknowledge  the 
thanks  of  the  Western  Gas  Association  to  gas  companies  con- 
tributing financial  aid  in  meeting  the  expense  of  the  gas  exhibit 
at  the  Exhibition. 

It  was  ordered  that  each  three  months  the  Secretary  send  to 
members  a  list  of  volumes  contained  in  the  Thompson  Memorial 
Library,  calling  their  attention  to  the  privileges  afiForded,  and 
soliciting  additional  contributions. 

On  motion  of  Mr.  Doty,  a  unanimous  vote  of  thanks  was 
extended  to  Mr.  Shelton  for  his  efforts  and  energies  in  inaugura- 
ting and  maintaining  the  gas  exhibit  in  the  Liberal  Arts 
Building. 

Mr.  Thwing  moved  the  appointing  of  a  committee  to  draft 
suitable  resolutions  expressive  of  the  Association's  appreciation 
of  Mr.  Shelton *s  labors  and  success  in  having  successfully  pro- 
jected the  exhibit  of  the  Western  Gas  Association. 

REPORTS  OF  SECRETARY  AND  «*REASURER. 

As  Treasurer,  Mr.  Dunbar  submitted  his  report,  showing  that 
the  receipts  for  the  year  to  May  i,  1904,  were  $2,932.45,  that  the 
expenditures  had  been  $1,936.35,  and  that  the  cash  balance  was 
$996.10.     As  Secretary,  Mr.  Dunbar  reports  as  follows: 
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Membership,  May  i,  1903 377 

Admitted  during  26th  Annual  Meeting 38 

Reinstated  during  year 2    40 

417 

Died  during  year 3 

Resigned 9 

Dropped  for  non-payment  of  dues 6     18 

Membership,  May  i,  1904 399 

Badges  on  hand  May  i ,  1903 16 

Sold  during  year 10 

On  hand  May  i ,  1904 6 

On  motion,  the  Directors'  meeting  was  declared  adjourned. 

On  motion,  the  report  was  received,  adopted  and  placed  on 
file. 

The  President — A  subject  which  it  was  decided  yesterday 
to  put  to  a  vote  of  the  members  is  as  to  whether  it  would  be 
better  to  have  a  single  session  and  dispose  of  our  work  without 
adjourning  until  we  adjourn  this  afternoon,  or  whether  we  shall 
reconvene  after  the  lunch  hour.  There  are  expressions  of 
opinion  favoring  both  plans,  and  it  seems  to  be  the  more  practi- 
cal plan  to  decide  by  popular  vote  as  to  which  will  be  preferable. 
If  we  stay  in  continuous  session  it  will  probably  be  3  o'clock 
before  we  get  through — perhaps  half  past.  We  may  get  pretty 
hungry  by  that  time,  and  the  attendance  is  apt  to  thin  out 
towards  the  rear  end  of  such  session  in  diametrical  proportions  to 
our  augmenting  appetites,  as  I  have  found  by  experience.  If  we 
adjourn  at  12:30  or  i  and  take  an  hour  for  luncheon,  which  we 
can  get  on  the  grounds,  and  reconvene  promptly,  say  at  2  o' clocks 
we  can  then  take  2^  to  3  hours,  adjourning  between  4  and  5,  with 
probably  a  good  degree  of  comfort.  Both  plans  have  been 
suggested,  and  the  Chair  proposes  to  leave  to  a  vote  of  the  floor 
as  to  which  plan  shall  be  adopted  after  conference  on  the  sugges- 
tion. 

Mr.  Somerville  moved  a  recess  at  12 130  for  an  hour.  (Seconded.) 

The  President — Are  there  any  who  desire  to  stay  in  contin- 
uous session  from  now  until  3  p.  m. 
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Mr.  Forstall — If  that  resolution  is  passed,  I  suppose  it  is 
understood  that  every  man  here  pledges  himself  to  come  back. 

The  President — I  think  the  rider  to  the  resolution  is  the 
best  part  of  it;  it  should  be  lived  up  to.  We  have  compressed  our 
meeting  into  one  day  this  year  because  of  the  local  condition  (the 
Gas  Congress),  so  I  think  it  is  up  to  us  to  be  good  and  pay 
attention  to  business  to-day,  enjoying  oiu'selves  during  the 
balance  of  the  week. 

Mr.  Norris — There  must  be  a  good  many  who  have  made 
arrangements  to  spend  the  afternoon  otherwise  than  here,  so  there 
must  be  a  good  many  who  can  not  do  as  Mr.  Forstall  says;  but  I 
hope  everyone  will  try  to  come  to  the  afternoon  session  if  this 
motion  be  passed.  If  I  understand  it,  this  motion  is  in  favor  of 
two  sessions,  those  voting  aye  vote  in  favor  of  two  sessions. 

The  President — As  the  Chair  understands,  Mr.  Somerville 
moves  that  we  adjourn  about  12:30  for  an  hour's  recess.  I 
should  suggest  that  we  reconvene  at  2  o'clock  sharp.  It  will 
take  over  an  hour  to  have  luncheon  and  get  back  to  the  hall. 
The  Chair  in  presenting  the  motion  does  it  on  the  basis  of  ad- 
journing at  about  12:30,  reconvening  at  2  p.  m.  for  the  second 
session,  and  continuing  this  afternoon  as  far  as  our  business 
session  is  concerned. 

A  vote  was  taken  upon  Mr.  Somerville's  motion,  which  was 
declared  carried. 

NEXT  PLACE  OF  MEETING. 

The  President — Another  matter  that  may  be  disposed  of  at 
the  moment  and  save  a  little  time  is  the  place  of  the  next 
meeting.  It  is  customary  to  appoint  a  committee  on  place  of 
next  meeting,  who  duly  consider  the  matter  and  report  later  in 
the  day.  The  Chair  is  entirely  willing  to  conform  to  the  custom 
if  desired,  but  I  have  happened  to  run  across  quite  a  sentiment 
for  going  to  Chicago  next  year.  At  least  8  or  10  have  spoken  of 
it.  It  is  several  years  since  we  have  been  in  Chicago,  and  I  think 
there  is  quite  a  sentiment  for  meeting  in  the  central  portion  of 
the  country  this  ensuing  year,  as  we  have  been  a  long  distance, 
to  Chattanooga  and  New  Orleans,  in  the  comparatively  recent 
past;  and  as  I  have  found  no  other  suggestion  as  to  any  other 
place  than  Chicago,  and  a  good,  strong  sentiment  in  favor  of  that 
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place,  it  seems  to  me  it  may  be  disposed  of  right  now  without 
Teferring  the  matter  to  a  committee  and  waiting  for  them  to  get 
hold  of  the  members,  ascertaining  public  sentiment  and  report  it. 
Understand,  the  Chair  is  perfectly  willing  to  a|^nt  a  committee 
and  hax-e  it  report,  if  it  is  TOur  pleasure;  but  if  there  is  any 
general  sentiment  in  favor  of  the  suggested  place,  I  think  we 
may  act  on  that  now  without  the  appointment  of  a  committee. 

On  motion  of  Mr.  J.  B.  Howard  (seconded  by  9e\-CTal)  aft^ 
the  vote  was  taken  the  President  announced  that  Chicago  had 
been  unanimously  selected  as  the  next  meeting  place. 

The  President  having  called  Mr.  O.  O.  Thwing  to  the  Chair 
read  the  foUoi^-ing 

INAUGURAL  ADDRESS. 

The  preponderance  of  custom  in  presidential  addresses  is  to 
describe  in  general  terms  the  prosperity  of  our  business,  praise 
ourselves  in  several  fashions,  throw  out  a  lot  of  maxims  as  to 
increasing  the  use  of  gas,  (dead  for  the  increase  of  gas  engines* 
advise  the  members  to  work  diligently,  and  otherwise  consume 
about  20  pages  in  platitudes,  re\newing  and  generalities  that 
usually  are  well  understood  and  accepted  already. 

I  propose  to  vary  this  by  skipping  the  usual  felicitations, 
dwelling  on  but  few  technical  matters  and  by  discussing  and  ex'en 
criticising  some  association  matters.  Criticism  usually  provokes 
discussion  and  discussion  usually  leads  to  some  impro\*ements, 
and  that  is  what  I  hope  for.  If  you  ask  by  what  right  I  set  up 
to  preach  a  little,  I  say  that  the  ver>'  office  of  president  carries 
with  it  the  obligation  to  give  more  than  usual  thought  to  internal 
matters  and  a  duty  to  p>oint  out  where  improvement  seems 
possible. 

Obituaries. — The  point  I  shall  make  first,  because  of  thus  the 
more  honoring  our  past  members,  is  the  belief  that  the  average 
association  does  not  in  its  yearly  gatherings  show  sufficient 
respect  and  appreciation  to  the  memory  of  those  who  may  have 
«died  during  the  year.  The  President  in  his  address  usually  says 
*'Death  has  again  thinned  our  rank,"  A.  B.  C.  (as  the  case  may 
be)  having  died  during  the  year.  Now  and  then  some  remarks 
are  made.  In  some  cases  a  committee  is  named  to  send  resolu- 
tions to  the  family.     Often  but  three  or  four  minutes  only  of  our 


::r;r  .vM_1.    .t^  :c^  -.Cf  i  x^  -iit:  msnune*  jc  Z3ie  dead.     I  think 

:::>  ^.iti   "tv^iuts  >  i  ^cozii:      "STi  c'-^me  iere  year  after  year, 

'ir.ijii:     :r  :-i:M    r  ^>c  rtloirsoir.  i^'^  iiTtnaZy  of  <)Ut  knowl- 

j-::^    ^C'lt:  n  — cavil'-    r/nc^jx-^srs"-     zbai  ra  ibe  oorridors  and 

\'in   ::    irs  i:T:::>c^t:nt>.  :i»*  icTit  -^jt  rfte  ,±arr  is  empty:  poor 

3:!:  ^.■.•.:   >  ctit^ — -v-^?  >  -ne  its^t  jgg^jrateadegt?     "The  King 

>  ;t  cv;.    .TTi:  :'^  "::«  K.tts:  "      In^y  i  r*iir'  ie-Ass  iatixaites  seriously 

^liiJTr   iiv  :tri..:    zisiZ"  ic  -s^c  £3cw  :t.  ?ai  xw  realize  the  work 

::r:     rt   cv^^•l:  ::rj:  ^-irjin  "r-nxi  lie  !:>;  ?c  line  one  who  has  gone. 

:.::.^       :v.'l    rncix:ri       I"   I   ▼'•nt   ?;r   rhfs   Afeociation.    write 

r^;t:'^  »"r   ?    :«:•:.•:'•  :ii::«:    *:  :i*:.  i::c  woet^er  wiselv  or  nnwiselv, 

-z    ^  i.^Tu^  •    s.— "■';  "  ic:  incs  :*::*  :3Kr«c>.   when  I  go,    I   want 

r.vi*:  i:...:   .v   ::nis  :t  ins  ^rsseeciial  joire^ss.  or  a  committee 

ri: — <r;'*    ^,*::::v:  c:  ."Cirni-"--    ?c  ia^  act  to  miss  the  excursion. 

S:  "•■»:>•'    -^>:i-i::nc    1  ii  :i-i  m:  .-cyci:  :c  make  more  of  a  feature 

:i  ?i— tji*::-,^  .'ii:  iz  ij\;  i?«c  3xcrT:n^  ^«sfiaoa  who  and  what  the 

TWi*!  ^-s*^    •^  V.    n  :Iie  Trjsosciaa:  y-ar  have  answered  a  greater 

-•i!  ,-i.!  r*.r!  :'ra:  .-c  i3>  jirrtly  issiviatfon.  and  whose  face  and 

'!.;;^.:  >;Ta*v-i  irr;  ^,"c«;  x*n;vxir.     I  recommend  that  it  be  made  the 

2x-i«i  :m:*    :r  :':e  Secrsciry .  :i^?tt  the  occasion  of  ever>-  death,  to 

i:^;^T  :,-  ><'ae  tiemSjr  weu  knowing  the  deceased,  the  melan- 

,:  tvi"    i.::-.   ?c  yr^^Mrrn^  a  ^io^aphccal  sketch  of  his  professional 

^~.:-x^:-  .rtv:   A25s.vav.cc  wvrk:  that  this  be  formally  read:  that 

r.::*-^  :>-N  ]xrx\:  .*c  ocr  sesaoc  mnnhxg  in  and  out  of  the  hall 

x  i>>v*i:::v-'.  <'.'ccec.  bv  5erv>^>utts  at  arms  or  otherwise,  at  the 

iv.v:x.     i::c    :ba:   a   resointjoc  of  sympathy  and  copy   of   the 

v£\v^v:v::v;is  .'C  t-t.^  A^5?octatton  always  be  sent  by  the  Secretary 

,>v:  :j!ri:!%       Tb«se  chitigs  are  ver>"  grateful  to  those  at  home. 

\\  '*v::>.vT  j*$cit  :3t  o«r  ranks  or  hnml4e«  at  home  the  one  who  has 

^oix'  u>ually  was  their  alt.  and  his  recognition  on  some  such 

.!!ie>  *?'.  >:s  business  associates  is  something  dear  to  the  wife  and 

c-2!lcr;;?:     a::c  one   that   is  long   treasured.     In   the  very   few 

::!s:a::sxs  wbere  such  action  should  be  either  omitted  or  amplified, 

our  vl::^'^ors  cau  act.     Let  us  cross  bridges  when  we  get  to  them, 

A'.ul  hereafter  thv.^se  members  listening  to  these  words  to-day,  and 

w  hv*  :»ay  pass  away   before   May,    1905.  may  be  more  greatly 

teverevl  than  iti  the  past.     Can  we  not  inaugurate  a  practice  of 

^rea:er  evidenced  respect? 

.  ls^\:aiion  \V^^rk. — The  chief  purpose  of  an  association  is  that 
of  gaining  and  exchanging  knowledge  and  especially  on  so-called 
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"practical"  lines.     Many  ingenious  schemes  have  been  devised 

to    that  end   by  various  associations,   such  as  an  advertising  . 

department,  new  business  department,   question  box,  progress 

department,  etc.,  most  of  them  following  the  general  lead  of  the 

Wrinkle  Department,  first  started  by  this  Association.     But  in 

addition  to  procuring  knowledge,  members  often  want  to  procure 

people  and  nuuhinery ^  and  I  have  to  propose  the  creation  of  a 

simple  plan  to  that  end,  that  to  me  seems  entirely  practical,  as 

an  aid  to  one's  getting,  when  wanted,  brains,  brawn  or  pig  iron, 

as  well  as  the  technical   data  we  now  get.     That   is,   let   the 

Secretary  maintain  a  record  of  all  duly  reported  apparatus  or 

machinery  that  any  member  may  have  for  sale,  outgrown,  etc. 

Any  member  wanting  to   know   what   is  available   for  sale  or 

exchange  can  write  the  Secretary  and  get   a  copy  of  what   is 

listed.     A  fee  of  say  50  cents  or  some  suitable  sum  should  be  paid 

for  postage,  typewriting,  stationery  and  Secretary's  work  that  is 

extra.     Would  this  not  quickly  develop  into  a  clearing  house  of 

information  as  to  pipe,  meters,  pumps,  boilers,   exhausters,  and 

portable    gas   works   apparatus   and   machinery  that  could    be 

picked  up  cheap,  by  and  to  the  advantage  of  the  small  companies 

especially.     The  correspondence  and  trades  would,  of  course,  be 

carried  on  direct,   so  that  the   Association   would   fill  only   an 

• 

introductory  capacity,  and  have  no  responsibility  whatever 
beyond  that.  A  clearing  house  for  people,  superintendents,  oflSce 
men,  foremen,  etc.,  could  be  handled  on  precisely  the  same  lines. 
A  man  dissatisfied  or  anxious  to  advance  could  file  his  qualifica- 
tions and  facts.  An  inquirer  would  have  forwarded  him  by  the 
Secretary  memorandum  of  all  on  file  in  any  class  designated,  and 
then  they  would  correspond  direct. 

I  predict  that  if  tried,  the  plan  would  work  well  and  also  be 
copied  by  other  associations. 

Gas  Associatioji  Consolidation, — And  now  gentlemen,  let  us 
wrestle  with  a  larger  subject;  that  of  the  growing  question  of  too 
many  associations — a  subject  that  nearly  everyone  concedes,  as 
far  as  I  can  observe,  informally,  and  yet  that  no  one  seems 
willing  to  come  out  upon  officially.  As  I  have  no  individual 
association  ambitious,  am  relinquishing  ray  unsought  present 
oflBce  to  return  to  the  ranks,  have  neither  axes  to  grind,  trade 
interest  to  protect,  but  quite  the  contrary,  I  imagine  I  can  make 
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the  following  remarks  with  the  least  amount  of  the  usual  result- 
ing criticism  for  ha\nng  **spoken  out  in  meeting.'* 

There  are  too  many  associations  in  this  country.     Or  rather, 
each  association  in  itself  is  legitimate,  earnest  in  its  work  and 
theoretically  all  right,  but  practically  there  is  too  much  waste  of 
energy  and  of  money  spent  in  parallel,  competition  for  member- 
ship and  sometimes  resultant  and  unnecessary  jealousies.     For 
instance,  take  the  Ohio  Association.     It  is  avowedly  aiming  to 
become  a  third  great  national  association,  for  which  I  can  locate 
no  demand  whatever.     Organized,   looked  upon,  accepted  and 
praised  for  years  as  a  strong  State  Association,  to  improve  and 
protect  the  interests  of  Ohio  gas  companies,  it  is  raising  heaven 
and  earth,  and  the  quantity  of  mail  bags  required  in  the  postal 
service,  to  get   a   national  position,   by  soliciting  membersliips 
from    Portland,    Me.,    to    Portland,   Ore.,   and  all  the  towns 
between.     It  is  arousing  much  criticism  in  so  doing,  and  for  what 
purpose?    An  ordinary  gas  man,  say  in  Wisconsin  or  Virginia, 
<ran  go  to  but  a  couple  of  meetings  a  year,  and  is  not  going  to  the 
Ohio    in   addition   to  his  own  State  meeting  and  to   the  big 
association  meetings,  which  have  the  first  choice.     And  is  a  large 
numerical  paper  membership  desirable   to  people  who  do  not 
come  to  the  meetings  of  the  association?    With  the  big  campaign- 
ing of  this  spring  and  i88  new  memberships  secured  by  the  Ohio, 
there  was  but  a  small  percentage  of  either  new  or  old  members 
present;    many    of    the    new  were  already  members  ef  other 
associations,  and  only  doubled  up  on  dues,  and  with  a  total  for 
the  meeting  of  430  or  so  on  the  rolls,  they  could  not  get  more 
than   68  railway  certificates.     I  tell  you,   gentlemen,    it   is   a 
tremendous  lot  of  misspent  energy.     Do  not  misconstrue  my 
position.     I    have    not  an  atom  of  antagonism  to  the  Ohio, 
excepting  this  recent  policy,  and  what  I  am  saying  and  describ- 
ing is  to  lead  up  to  not  what  the  Ohio  happens  to  be  doing;  but 
what  all  our  associations,  in  my  judgment  ought  \o  do.     I  am  a 
member  of  the  Ohio;  have  written  papers  for  it,  esteem  it,  have 
worked  for  it  and  will  work  for  it.     I  like  and  admire  personally 
those  who  are  shaping  its  policy  and  work;  the  recent  voluminous 
Ohio  ''Question  Box*'  is  in  the  main  great.     But  why  should  not 
all  this  magnificent  energy  to  create  a  new  large  asvsociation  be 
expended    through,    and   in  conjunction   with,    existing   other 
associations,  instead  of  separately.     If  it  is  because  of  jealousies 
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or  pride,  or  local  reasons,  such  is  precisely  my  point:     //  is  adouf 
time  to  get  together. 

The  principle  of  consolidation  is  so  universally  recognized, 
that  any  special  comment  in  its  behalf  is  almost  unnecessary. 
We  recognize  its  desirability  by  consolidating  in  our  own  busi- 
ness in  every  way;  departments  are  consolidated  to  decrease  the 
expense  and  improve  results;  plants  are  consolidated  into  single 
stations;  companies  are  consolidated  for  the  same  purpose.  The 
tendency  is  marked  and  recognized  in  almost  all  lines  of  business 
and  the  results  are  almost  invariably  beneficial,  both  directly  and 
indirectly. 

At  the  present  time  there  are  nine  associations  of  gas  men  in. 
this  country,  with  about  2,600  individual,  separate  memberships. 
These  nine  associations  involve  nine  separate  annual  meetings, 
nine  sets  of  oflficers  and  other  necessary  expense,  nine  editions  of 
proceedings,  with  their  expense  of  publication,  nine  secretaries, 
salaries,  etc.,  etc.  In  addition  to  this  expense  of  money,  there  is 
a  great  expense  of  energy  and  time  and  labor  from  the  fact  of 
each  association  often  threshing  out  the  same  thing  on  its  own 
account  that  is  at  the  same  time  being  done — or  has  already  been 
done — by  some  other  association,  and  by  various  members 
writing  upon  the  same  subject,  and  often  writing  virtually  the 
same  thing.  The  various  associations  also  interfere  with  one 
another  to  some  extent  by  the  fact  of  the  yearly  meeting  neces- 
sarily coming  at  the  same  time  in  several  cases.  For  instance,  it 
is  impossible  for  anyone  desirous  of  attending  the  New  England 
meeting  to  likewise  attend  some  meetings  in  the  West,  all  of 
which  occur  in  February,  and  it  is  practically  impossible  for 
anyone  to  attend  all  of  the  meetings  in  any  event,  owing  to  their 
numbers  and  scattered  locations.  Our  supply  men  members 
especially  feel' this.  A  very  important  question  further  is  the 
fact  that  different  standards  are  proposed  and  adopted  by  the 
various  associations,  making  complications  in  our  technical 
work. 

It  seems  to  me  self-evident  that  more  or  less  of  a  consolidation 
or  uniting  of  our  associations  would  be  to  our  benefit.  It  should 
be  possible.  The  men  who  direct  and  constitute  them  are  prac- 
tical, experienced,  broad  minded,  and  as  a  rule  thoroughly 
desirous  of  advancing  the  interest  of  the  gas  business,  aside  from 
personal  ambitions  or  prejudices.     Nor  ought  it  in  theory  to  be 
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Local  State.  **chapters,**  wholly  for  State  purposes,  could  be 
maintained  by  those  so  desirous  at  an  expense  of  but  a  dollar  or 
two  a  year  per  member,  without  complication  to  the  general 
organization.  The  result  of  this  combination  would  be  uniform 
standards,  for  instance,  proposed,  recommended  and  adopted  on 
behalf  of  gas  interests  at  large,  from  the  Atlantic  to  the  Pacific. 
It  would  mean  a  gas  organization,  national  in  reality  and  far 
more  powerful  than  ever  before,  or  any  now  existing,  with  a  solid 
and  united  front,  that  would  be  of  great  value  in  matters  of 
legislation,  franchises  taxation  and  representation  of  the  industry 
from  time  to  time  as  occasion  arose.  Such  a  united  organization 
of  the  gas  interests  of  America  would  then  be  abreast  of  such 
organizations  in  many  other  engineering  lines,  a  position  lacking 
heretofore,  that  would  advance  our  standing  in  the  eyes  of  all 
observers. 

I  recognize  that  some  years  ago  a  plan  of  federation  was 
proposed,  not  at  that  time  favorably  considered.  That  plan, 
however,  was  much  short  in  my  opinion  of  what  it  should  be.  It 
was  merely  a  federation  of  the  associations  by  each  association  as 
a  whole,  not  a&  individuals.  Each  association  counted  but  one 
vote,  and  a  small  State  organization  of  50  or  60  members, 
therefore,  had  as  much  influence  as  the  largest,  which  was 
illogical.  Its  operation  virtually  contemplated  only  the  publica- 
tion of  proceedings  on  joint  account  (which  aroused  the  gas 
journals),  and  of  several  committees  upon  investigation,  stand- 
ards, etc.,  on  joint  account.  It  did  not  contemplate  the  union  of 
the  aggregate  members  of  the  various  associations  into  a  common 
organization  man  for  man,  and  as  individuals,  with  the  financial 
revenues  that  should  result,  and  many  of  the  benefits  that  I  have 
above  referred  to,  and  that  I  believe  are  possible. 

The  subject  is  a  weighty  one  that,  of  course,  cannot  be  acted 
upon  either  favorably  or  otherwise  without  most  careful  consid- 
eration and  investigation  of  ways  and  means  and  probable  results. 
But  with  all  of  the  theoretical  arguments  in  its  favor,  and  many 
practical  points  of  benefit  that  are  obvious  and  admitted,  and 
comparatively  little  to  be  said  in  the  negative,  it  does  seem  to  me 
that  the  time  has  come  for  an  earnest  effort  to  be  made  for  the 
union,  not  of  any  particular  two  associations  but  of  the  majority 
of  all  of  our  associations,  into  the  solid  organization  proposed, 
more  powerful   and   more  capable  than   ever  in   the  work   of 
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aih^ihHng  the  interests  of  the  American  gas  industry,  and  an 
oi>:^niration  that  should  add  to  the  prestige  and  successful 
recoril  of  dex-elopment  enjoyed  by  the  gas  profession  of  this 
countr>\ 

I  belie\"e  that  this  Association  would  be  found  ready  to  appoint  a 
committee  at  any  time,  prepared  to  confer  with  committees  that 
I  ho()e  will  be  appointed  b}*  other  associations,  to  act  on  this 
subject. 

Mark  my  words,  gentlemen,  we  will  consolidate  in  some  shape 
before  we  get  through,  not  because  we  are  not  doing  very  well 
now»  but  l>ecause  consolidated  we  will  do  very  much  better. 

(ias  CoH^ress. — I  commend  to  your  interest  the  Congress  of  our 
United  States  Associations  that  will  convene  in  this  city  tomorrow. 
And  I  take  some  pleasure  in  pointing  out  that  it  is  the  direct 
result  of  a  communication  that,  as  your  president,  and  acting  for 
this  Association,  I  made  to  the  council  of  the  American  Association 
in  October  last  in  Detroit  proposing  that  the  American  and 
Western,  the  two  major  Associations  of  the  country,  unite  to 
hold  such  a  Congress,  inviting  the  other  associations  to  partici- 
pate. While  the  American  finally  elected  to  do  it  but  in  his  own 
name,  your  Association  has,  nevertheless,  aimed  to  do  everything 
possible  to  enhance  the  success  of  such.  It  has  advertised  it 
twice  extensively,  twice  issued  announcements  on  its  own 
Association  meeting  invitations,  to  remind  gas  men;  has  con- 
densed its  own  meeting  into  one  day;  has  advanced  its  regular 
date  of  meeting  a  month  to  insure  the  Congress  a  good 
attendance;  has  assisted  financially  and  in  the  local  arrangements; 
and  is  contributing  three  of  the  five  or  more  papers  that  will  be 
read  at  the  Congress. 

I  am  sure  you  join  me  in  the  earnest  hope  that  this  first 
common  gathering  of  the  United  States  associations  may  be  a 
great  success,  that  it  may  lead  to  a  greater  appreciation  of  other 
associations,  each  by  the  other,  and  be  perhaps  a  first  step  in  a 
future  union  on  some  lines  of  all. 

Ceasing  now  my  **house  cleaning'*  let  us  dwell  briefly  on  one 
or  two  technical  points. 

Improvements. — That  which  impresses  me  most  is  how  the  gas 
business  keeps  forging  ahead,  how  volumes  of  output  roll  up,  how 
the  inventive  chap  keeps  busy.  Works  after  works  report  15,  20 
and  30  per  cent,  annual  gain  and  larger  works,  too.     Where  does 
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it  all  come  from?  Advertising,  education,  good  service,  liberal 
policy,  low  prices,  convenience  of  gas;  each  of  these  are  some  of 
the  answers.  And  as  to  equipment:  Old-fashioned  horizontals 
are  followed  by  inclines,  and  before  they  are  cold  come  rotary, 
whirligig  coal  projectors  of  exceeding  attractiveness,  and  even 
while  they  are  abornin'  vertical  retorts  are  being  tried  again  in 
several  countries  with  high  promise  of  success,  perhaps  in  the 
near  future  to  do  away  with  machinery  entirely.  Verily,  the  last 
chapter  is  rarely  written. 

Mechanical  Handling. — Concerning  our  works  there  are  but  twa 
questions  I  wish  to  dwell  on.  The  first  is  a  greater  use  of 
mechanical  conveyors  or  machinery  to  save  coal  and  coke  hand- 
ling in  the  average  works,  and  I  mean  small  works. 

For  instance,  a  plant  running  4  to  6  benches  of  6's  can  put  fn 
a  conveyor  to  take  coal  from  the  spouts  of  a  coal  bin  100  feet 
long  at  the  ground  level,  lift  it  up  25  feet,  crush  it  to  uniform 
size  and  carry  it  over  to  the  retort  house,  say,  100  feet,  discharg- 
ing it  into  convenient  small  bins  in  the  roof  for  about  $4,000. 
Such  a  plant  will  run  over  in  an  hour  enough  coal  for  all  day 
into  bins,  whence  it  can  be  drawn  as  needed  by  spouts, in  front  oi 
each  row  of  retorts.  The  interest  on  this  investment  at  5  pet 
cent,  is  $200.  Will  not  $200  of  labor  a  year  be  saved  by  such  a 
rig — and  even  if  not,  is  not  the  convenience,  the  capacity  for  the 
future  and  the  improvement  of  men*s  condition  worth  that  much? 
On  coke  (and  for  oxide  also)  a  light,  simple  rig  comprising 
dumping  buckets,  carried  on  overhead  rails  of  6-inch  I-beams 
leaning  out  to  the  coke  sheds,  is  immeasurably  superior  to  the 
usual  barrows  or  wagons  on  rough  floors  or  rails,  costs  but  little, 
is  well  worth  while,  and  can  be  amplified  to  any  degree  desired 
according  to  the  size  of  the  works. 

In  the  last  2  years  a  good  deal  of  study  of  this  handling  of 
coal  and  coke  has  convinced  me  that  many  works,  and  the  average 
works  are  under- equipped,  are  working  crudely  and  laboriouslyr 
compared  with  what  might  be,  and  could  save  money  and  greatly 
improve  their  convenience,  economy  and  quickness  of  working, 
by  adding  small  conveying  rigs.  On  the  other  side  of  the  ocean 
where  they  have  been  in  business  longer  than  we  have  they  have 
better  learned  this  lesson  and  have  many  more  mechanical  rigs. 

Pleasing  Architecture, — My  other  point  is  a  plea  for  better 
architecture  in  gas  plants.     There  are  too  many  buildings  whicb 
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are  put  up  by  mere  country  masons  or  constructors  (unguided  by 
the  superintendent)  who  have  not  the  remotest  idea  or  object 
beyond  a  tight  roof  and  sound  walls.  As  a  result  the  race  of 
plain,  homely,  white  mortar,  plastered,  usually  corbelled  brick  is 
perpetuated,  and  the  gas  factories  generally  are  as  homely  as 
ever,  A  little  intelligent  supervision  would  greatly  improve 
this.  Red  mortar  instead  of  white,  dignified  lines,  some  curves 
between  pilasters,  instead  of  square  panels,  an  ornamental  key 
over  the  window  and  door  arches,  doors  and  windows  located 
S5nmmetrically,  instead  of  hit  or  miss;  such  things  scarcely  add 
to  the  cast  and  make  a  vastly  better  looking  result.  I  recognjze 
that  in  piecing  out  an  old  works,  conditions  often  do  not  permit 
or  warrant  this.  Yet  in  new  detached  buildings,  and  certainly 
in  new  plants  (and  there  are  a  score  a  year  constructed),  more 
attention  should  be  paid  to  looks.  It  improves  the  labor  tone, 
you  can  brag  of  it  to  your  neighbors,  and  get  5  or  lo  per  cent, 
better  prices  on  looks  when  you  combine  or  sell  out  to  a  syndi- 
cate. 

Progress, — In  closing,  let  me  add  only  these  words:  The  gas 
business  that  was  to  be  put  out  of  business  by  the  electric  people, 
that  was  also  declared  made  extinct  by  the  acetylene  chaps,  and 
that  has  been  threatened  also  by  various  other  **would  be*s,'*  is 
yet  a  mighty  lively  proposition,  and  a  pretty  good  business  to  pin 
to.  It  has  solved  many  troubles  arising  in  its  own  operation,  it 
has  gone  through  troubles  arising  from  outside,  it  has  given  vast 
comfort  and  convenience  to  the  public  outside.  It  has  its 
problems  yet  to  solve.  The  chap  who  perfects  the  gas  heater  for 
cellar  furnace  work,  who  perfects  vertical  retorts,  who  invents  a 
gas  turbine  engine,  who  evolves  such  an  equitable  labor  scheme 
as  will  solve  the  strike  question,  who  gets  us  upon  a  uniform  and 
fair  franchise  and  tax  basis,  who  gets  gas  from  the  air  by 
successful  nitrogen  elimination  process  at  a  fraction  of  our 
present  costs,  each  of  these  chaps  can  smoke  perfectos  and  leave 
fame  and  dollars  to  posterity. 

And  as  we  saw  wood  while  solving  these  problems,  each  with 
the  best  intelligence  that  has  been  given  us,  remember  that  the 
old  war-horses  in  the  business  have  learned  three  maxims  of 
success,  I  find,  and  which  I  commend  to  those  coming  into  the 
business:     '* Venture  to  try  new  things;  work;  play  fair." 

On  motion,  the  address  was  ordered  referred  to  a  committee  of 
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three  for  consideration.     Chairman  Thwing  named  as  such  com- 
mittee Messrs.  Paul  Doty,  H.  L  Doherty  and  RoUin  Norris. 

AN  ANNOUNCEMENT  FROM  THE  COMMITTEE  OF 

ARRANGEMENTS. 

Mr.  Cowdery — Gentlemen,  your  Committee  of  Arrange- 
ments regret  that  they  are  unable  to  have  located  except  in  one 
hotel  in  this  city,  so  as  to  make  it  most  convenient  for  you,  but 
you  all  probably  understand  how  impossible  it  was  to  do  that. 
Your  Committee  did  the  best  under  the  circumstances  that  it  was 
able  to  do.  The  Committee  have  provided  an  entertainment  for 
the  visiting  members  a  little  beyond  the  ordinary,  because  this 
was  considered  an  occasion  beyond  the  ordinary.  Banquet  tickets 
are  sold  at  $5  each,  as  is  the  custom,  but  anyone  purchasing  a 
banquet  ticket  is  entitled  to  the  privileges  of  the  balance  of  the 
entertainment.  Tickets  are  furnished  with  the  banquet  tickets 
which  will  entitle  you  to  the  entertainment  upon  the  **Pike" 
to- morrow  evening.  The  members  will  have  to  pay  their  own 
admission  to  the  grounds.  The  presenting  of  coupons  encount- 
ered so  many  diflBculties  that  the  Committee  were  unable  to  carry 
out  that  portion.  The  members  will  assemble  on  the  St.  Louis 
Plaza,  opposite  the  Louisiana  Column,  promptly  at  8  o'clock 
tomorrow  evening,  to  take  the  boats  for  the  ride  around  the 
Lagoon,  where  they  will  have  the  pleasure  of  seeing  the  cascades 
in  all  their  beauty,  and  the  buildings  illuminated.  This  trip 
takes  something  like  half  an  hour.  Upon  finishing  that  trip,  the 
members  will  proceed  to  the  *Tike,"  and  enter  at  the  end  here 
promptly  at  9  o'clock.  From  there  they  will  go  to  the  North 
Pole  promptly  at  10  o'clock,  and  further,  to  the  Paris  Theater, 
at  II  o'clock.  It  is  supposed  that  the  entertainment  will  be 
through  between  half  past  11  and  12  o'clock.  The  tickets  only 
entitle  the  members  to  enter  the  various  places  at  the  hour 
named.  Of  course,  those  wishing  to  omit  any  one  of  these  places 
would  simply  be  on  time  at  the  next  place.  You  will  notice 
carefully  that  the  tickets  for  the  "Pike"  entertainment  are  for 
gentlemen  only,  and  the  gentlemen  will  please  furnish  such  other 
entertainment  for  their  ladies  during  that  evening  as  they  can. 
Should  a  stray  lady  accompany  a  member  upon  the  lagoon  ride, 
if  she  has  a  ticket,  there  may  be  no  particular  objection;  but  you 
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Thz  PiFSiOENT — I  take  great  pteasnre  ic  calling  the  Associ- 
!'.:•: n  :o  order  to  lUteti  to  a  paper  by  our  esteemed  good  friend 
fr^m  N^-.v  York.  Capt.  William  Henr>*  White.  Owing  to  absence 
abp^ad  Capt.  White  was  unable  to  have  the  paper  printed  in 
time  for  distribution,  ^j  I  in-ill  therefore  ask  you  to  more  particn- 
iLirly  follow  the  reading. 

CAi^.  White — I  may  say  first  that  it  rather  dignifies  a  ramb- 
ling Cupt.  White  talk  to  be  called  a  paper:  therefore,  it  is  a 
•  talk.  I  believe  the  paper  is  scheduled  as  a  paper  upon  ''Low 
C'liidie  Power  Gas."  As  I  begun  in  my  last  hurried  moments  to 
write  it  I  rhidlly  found  it  was  entitled, 

SOME  THOUGHTS  ON  CANDLE  POWER, 
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ikI  with  >vui  kind  assistance  and  forbearance  I  will  proceed. 

Thvu  CMpl.  White  read  as  follows: 

1  :aa>  pieta^^e  this  paper  by  frankly  admitting  that   it  is  not 
:.;<.;i^ieU  lo  'k;  wi  >cieutific  treatment  of  the  subject  presented^ 
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nor  will  it  contain  carefully  prepared  analytical  tables  of  the 
various  gases  produced  in  this  country,  pointing  out  their  illumin- 
ating or  calorific  values,  nor  giving  hair  splitting  comparisons  of 
actual  or  suppositious  cost  of  these  gases.  Rather  will  the 
paper  give  some  of  the  impressions  of  the  writer  that  have  grown 
along  with  his  observations  and  experiences  in  a  long  business 
lifetime,  spent  in  the  gas  industry  and  in  its  various  departments, 
extending  from  the  coal  shed  to  the  president's  desk.  During 
this  generation  of  experience  many  changes  have  come  and  gone, 
leaving  little  mark  upon  the  industry,  while  a  few  have  survived 
the  test  of  use  and  time  and  are  to-day  standard  practice  with  us. 
One  lives  to  learn  in  the  hard  school  of  practical  workings  that 
change  is  not  always  the  sure  forerunner  of  improvement,  and 
that  nothing  is  either  half  so  good  or  half  so  bad  as  its  promise 
when  first  met.  It  has  been  falsely  said  that  **a  lie  well  stuck 
to  is  as  good  as  the  truth,"  yet  we  do  live  to  see  occasionally  an 
«rror  in  judgment,  a  misconception  of  a  scientific  truth,  become 
so  fostered  by  circumstances  and  bolstered  by  an  apparent  great 
need  as  to  become,  for  a  time,  the  accepted  practice  of  an 
industry  or  a  community.  We  have  seen  in  our  industry  a 
decided  blunder  in  gas  making  theories  taken  as  a  great  and 
valuable  change  in  our  methods  and  theories,  and,  thriving  on 
our  thoughtless  acceptance  of  the  claim,  develop  into  an 
established  practice  that  has  cost  both  the  gas  manufacturer  and 
the  consumer  vast  sums  of  money,  needlessly  wasted,  that  were 
of  questionable  benefit  to  anyone  concerned.  Yet,  at  the  time, 
this  change  was  hailed  as  the  greatest  achievement  of  that  day. 
We  now  see  more  or  less  clearly,  according  to  our  light  on  the 
subject,  that  this  change  became  the  rock  of  offense  and  a 
stumbling  block  to  our  feet  in  the  pathway  leading  to  the  real,* 
scientific  and  natural  development  of  our  industry,  along  the 
best,  indeed,  the  only  legitimate  line  of  this  development.  I  think 
that  but  few  of  this  audience  can  hark  back  with  me  in  memory  to  a 
personal  participation  in  the  work  of  the  gas  man  at  that  interesting 
period  in  our  history,  when  the  clay  retort,  and  its  handmaid,  the 
-exhauster,  had  just  won  their  place  to  a  permanent  place  among 
the  family  of  gas  apparatus,  when  high  heats  were  the  drawing 
possibility  with  us,  and  the  more  daring  among  us  were  hitch- 
ing their  five- feet -to- the- pound  wagon  to  the  star  of  progress. 
Then  came  to  us  the  first  real  awakening  that  set  us  to  climbing 
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nating  valut  is  of  no  benefit  and  its  heat  value  becomes  of  supreme 
importance. 

This  being  the  problem  before  the  industry,  perhaps,  harking 
back  for  a  moment,  the  '*old  timer*'  who  was  content  with  an 
output  of  i6-candle  power  gas  in  the  large  cities  and  14-candle 
power  in  the  smaller  ones,  was  not  so  far  wrong  after  all,  nor  so 
fast  asleep  at  his  post  as  we  youngsters  who  came  along  to  disturb 
his  peaceful  and  complacent  hours  with  our  talk  of  new-fangled 
processes  and  improved  machinery  then  thought  him  to  be.  He 
evidently  was  sitting  at  the  doorway  of  great  riches,  but  seem- 
ingly was  not  aware  of  it  then.  It  is  a  vast  field  for  speculation 
as  to  the  might  have  been,  should  we  undertake  to  consider  the 
immense  saving  of  money  and  energy  had  those  pioneers  of  the 
business  been  enabled  to  improve  machinery,  methods  and  output 
so  that  the  solving  of  this  problem  of  a  proper  gas  supply  had 
been  retained  in  their  hands,  instead  of  being  handed  down  to  the 
men  of  to-day.  Apparently  neither  the  gas  man  nor  the  con- 
sumer was  ready  then,  nor  was  the  time  ripe  for  the  full  fruiting 
of  the  tree  of  opportunity.  Marvelous  and  devious  are  the  ways 
along  which  great  worldly  changes  and  human  benefits  come 
about.  So  all  through — 30  years  ago  we  were  standing  at  the 
threshold  of  what  is  yet  to  be  the  great  final  evolution  of  the  gas 
industry;  we  stood  as  men  devoid  of  sight,  hearing  and  under- 
standing. Both  the  gas  maker  and  the  consumer  had  to  be  pre- 
pared by  a  period  of  educational  development  so  that  the  scales 
might  fall  from  our  eyes,  our  ears  be  opened  and  the  light  of 
understanding  illuminate  our  road  to  the  better  ideals.  Then  it 
was  that  the  voice  of  the  promoter  and  his  satellite,  the  process 
inventor,  was  heard  throughout  the  land.  And  we  blindly  began 
yet  another  search  for  the  mythical  golden  fleece  with  all  the  inci- 
dental wanderings  into  strange  promised  lands,  its  moving 
adventures,  its  costly  experiments  and  the  nourishment  of  ill 
feeling  among  the  fellows  of  our  craft.  But  now  the  rising  sun 
of  the  newer,  truer  thought  sees  the  battered  barks  of  the  weary 
wanderer,  hurrying  back  into  port,  seeking  rest  in  the  old,  safe 
home  harbors  of  the  settled  axioms  of  the  fathers  of  the  industry. 

And  the  promoter;  what  of  him?  Well,  the  city  fathers  and 
the  dear  public  they  represented  believed  the  glittering  tales  he 
told  and  saw  old  Fortunatus  pouring  out  his  treasures  on  their 
respective  communities,  until  no  city  was  really  modern  and  up- 
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petroleejzi  oc:  oc  oM  siocber  earth — this  fatefol  diild  has  cost 
our  iz«i*^>tr>-  ziill:oc5  of  dollirs  and  checked  its  tme  deTdo|Mnent 
for  a  u'larter  of  a  centsry.  The  wicked  fairies  snrely  attended 
tha:  birth  ani  lef:  behind  a  \-ery  Pandora-box  of  evils  for  us  all. 

Once  the  pablic  mind  gra>«d  the  falladoos  theory  of  the 
protnot-r.  that  it  was  being  cheated  at  every  tnm.  it  wakened  to 
its  gr^at  pi:>wer  for  harm  and  began  to  demand  far  higher  candle 
power  than  could  be  acilized.  and  placed  embarrassing  restricttons 
upon  all  semi- public  utilities,  until  to-day  we  face  almost  social- 
istic conditions  in  dealing  with  cities,  and  find  it  dafly  growing 
more  difficult  to  meet  the  proper  claims  for  a  good  and  dieap  gas 
and  to  balance  the  ledger  on  the  proper  side  of  the  profit  and  loss 
account.  Wliat  an  aftermath  is  this  we  are  reaping  from  the 
once  fairly  fruitful  field  of  our  industr>'.  and  are  now  storing  in 
the  bam  loft  of  hard-won  experience  from  this  careless  sowing  of 
the  whirlwind  of  patent  process  gas  of  any  old  candle  power. 
Many  who  found  profit  then  are  willingly  seeking  safe  cover  now. 
For  a  momeilt  let  us  consider  what  the  dear  public  got  in  all  these 
yeais  of  riot.  Well,  it  got  better  sennce  along  most  lines,  a  gas 
that  figured  well  in  photometer  records,  and  looked  well  in  the 
flame  of  the  especially  adapted,  high  priced  burners  in  the  gas 
office,  but  did  not  develop  much  better  light  in  their  old-fashioned 
corroded  burners  at  home.  The  then  new  lava-tipped  burner, 
with  which  the  new  gas  man  came  to  their  aid,  promptly  put  a 
fine  frieze  of  smoke  on  the  side  walls  and  frescoed  the  ceilings  of 
the  homes  of  the  consumers  in  dark  neutral  tints.  Really, 
nothing  substantial  reached  the  public,  save  a  brief-lived 
reduction  in  the  size  of  the  gas  bills,  while  the  competing  com- 
panies were  reaching  the  ine\ntable  conclusion  of  hostilities  by 
purchase  of  the  intruder  or  a  division  of  the  territory  served. 
After  that  the  consumers  paid  the  interest  on  both  capitals  and 
got  what  was  left — got  it,  too,  where  the  dear  public  usually 
gets  it! 

The  practical  object  of  this  paper  is  to  assert  that  the  excessive 
enrichment  of  illuminating  gas  in  America,  which  has  marked 
our  practice  for  years  past,  has  been  so  much  wasted  money  taken 
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from  the  pockets  of  stockholder  and  consumer  alike.  For  while 
the  former  has  been  paying  his  money  to  produce  and  maintain 
an  unnecessarily  high  standard  of  gas  illumination,  which  the 
latter  has  not  been  able  to  fully  avail  himself  of,  but  paid  for  his 
share  of  the  burden  of  its  manufacture  in  the  high  gas  rate 
involved  in  the  transaction.  In  educating  our  consumer  to  exact 
a  high  candle  power  gas,  we  have  for  long  years  been  working  at 
the  wrong  end  of  the  problem  of  lighting  supply. 

Really  we  have  been  maintaining  a  sort  of  ** Circumlocution 
Office'*  and  have  succeeded  in  training  ourselves  to  know  **How 
not  to  do  it."  •  For  all  these  years  the  dumb,  unspeaking  burner 
lias  been  our  enemy;  sitting  in  our  camp  and  directly  under  our 
daily  observation  it  has  steadily  nullified  our  best  efforts  to  give 
the  consumer  that* 'twenty-two,'* or  better,  candle  power  gas  that 
lie  was  paying  for  but  seldom  getting.  Here  was  the  neglected 
point  of  attack  for  our  inventive  abilities,  upon  which  so  much 
then  and  now  depended.  We  well  know  that  gas  of  a  given 
•candle  power  can  range  through  a  wide  gamut  of  illuminating 
value,  dependent  largely  upon  the  character  of  the  burner  in 
which  it  is  consumed.  That  this  is  the  statement  of  the  fact  a 
glance  at  any  one  of  the  many  tables  of  gas  and  gas  burner  tests 
will  verify.  The  burner  best  adapted  to  the  character  and 
-quality  of  the  gas  to  be  consumed  will  alone  develop  the  best 
illuminating  or  heating  values  of  the  gas  tested.  Your  20-candle 
gas  can  be  anything,  in  its  eflficiency,  between  the  range  of  say,  80 
or  90-candle  power  on  the  incandescent  burner  to  7  or  8 -candle 
power  on  the  small  and  poorly  adapted  flat  flame  burner — ^with 
the  average  burner  in  the  average  household  in  our  cities,  10  or 
1 2-candle  power  must  be  a  fairly  general  average  of  the  lighting 
results  had.  This  being  true,  why  do  we  continue  to  tax  the 
income  of  our  companies  that  we  may  send  out  to  the  consumer 
a  quality  of  gas  that  he  does  not  secure  the  benefit  of.  Our 
<X)ntracts  call  for  it  and  the  consumer  pays  the  bill. 

Part  of  the  work  yet  before  us  is  to  re-educate  our  public  to 
know  the  truth,  and  the  truth  shall  yet  free  them  from  the  effect 
of  our  great  blunder.  It  may  be  said  that  as  yet  in  this  country 
there  is  no  loud  call  for  the  new  gas  method.  Well,  perhaps  not 
from  that  lessening  percentage  of  our  consumers  who  still  use  flat 
flame  burners,  and  gas  only  as  an  illuminant.  But  are  we  not 
daily  in  touch  with  our  real  consumers  who,  for  fuel  and  power 
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purposes,  urge  on  us  that  a  cheaper  gas  of  good  heat  value  is. 
their  great  need,  and  do  we  not  know»  past  all  doubting,  that  if 
we  could  only  send  out  a  good,  well  made  gas,  having  a  heating 
power  of  say  550  to  600  heat  units,  that  could  be  sold  cheaply 
and  still  earn  dividends  for  our  owners,  that  our  business  would 
develop  more  rapidly  than  our  gas  works  could  be  increased  in 
manufacturing  capacity?  Saved  from  the  increasing  dangers  of  the 
incandescent  electric  lamps  by  the  timely  discovery  of  the  incan- 
descent mantle  with  which  Dr.  Auer  Von  Welsbach  came  timely 
to  the  rescue  of  our  industry,  have  we  not  learned,  through  that 
piece  of  almost  miraculous  good  fortune,  that  to-day  our  industry 
stands  upon  an  entirely  different  plane  from  that  occupied  by  it 
20  years  ago?  A  plane  which  the  greater  part  of  work  is  to  be 
done  for  consumers  having  not  the  slightest  interest  in  the  initial 
illuminating  power  of  the  gas,  other  than  in  so  far  as  it  may  be  a 
factor  in  assisting  in  the  production  of  heating  power.  Every 
year  in  well  handled  gas  companies  the  number  of  consumers 
who  depend  entirely  on  the  flat  flame  burners  grows  smaller, 
while  the  incandescent  burner  users  grow  steadily  in  numbers. 
Probably  to-day  75  per  cent,  of  the  gas  business  is  free  from  the 
trammels  of  the  question  of  illuminating  power.  Is  it  not  time 
for  us  to  get  to  thinking  and  to  applying  our  thoughts?  As 
Rameses  of  old  said  of  the  Egypt  of  his  day:  **I  set  the  boun- 
daries of  my  country  where  I  choose."  Is  it  not  equally  true  in 
our  case  that,  by  the  zeal  and  energy  with  which  we  attack  this 
question  of  heating  gas  at  popular  prices,  we  too  may  be  able  to 
set  the  boundary  of  our  gas  domain  where  we  please.  It  is  a 
business  truth  that  you  have  only  to  find  something  that  the 
people  need;  let  them  know  that  you  have  it,  then  sell  it  cheap 
enough  and  your  fortune  is  assured.  Now,  more  than  ev^r,  we 
need  that  triumvirate  of  good  things  in  our  business — good  cheap 
gas,  good  cheap  burners,  good,  well  piid,  brainy  gas  men. 
Germany  shows  what  can  be  done  in  one  direction,  for  practically 
90  per  cent,  of  its  gas  output  for  illumination  is  used  on  Welsbach 
burners.  Of  course,  we  have  some  disadvantages  over  here  as  to 
high  prices  of  burners  and  mantles,  but  we  can  and  must  get 
there. 

I  have  purposely  refrained  from  setting  up  my  standard  of 
illumination  for  the  lower  priced  gas  that  is  yet  to  come  into  use,, 
enabling  us  to  enter  upon  and  control  this  vast,  unoccupied  field 
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now  lying  just  outside  of  our  own  special  farm,  as  I  readily  forsee 
that  the  steps  downward  and  backward,  the  troublesome  undoing  of 
our  well-meant  work  of  the  past,  will  call  for  tact  and  diplomacy, 
concessions,  and  an  educational  campaign  that  will  test  our  best 
selves.  So  we  will  work  that  out  at  first;  each  for  himself.  But 
whether  wetland  at  i6  or  i8-candle  power  or  drop  back  to  lower 
levels,  will  depend  on  what  we  develop  while .  keeping  the 
standard  of  calorific  values,  which  we  may  adopt,  before  our 
eyes.  For  we  may  as  well  begin  to  custom  ourselves  to  missing 
the  bar  photometer  from  its  high  place  as  the  fetish  of  our  busi- 
ness; for  it  must  join  grandmother's  spinning  wheel  in  the  old 
garret,  the  limbo  of  outused  things. 

The  pyrometer  and  the  calorimeter  for  us  in  these  days.  These 
shall  be  our  guide  and  compass  in  the  new  days,  while  a  watch- 
ful eye  will  be  kept  on  the  simple  chemical  test  apparatus  that 
will  note  for  us  the  presence  or  absence  of  our  necessary  friends, 
marsh  gas  and  its  bevy  of  sister  hydrocarbons  of  riper  and  richer 
usefulness  to  the  gas  man.  For  on  this  family  much  dependence 
must  be  had.  Then  it  will  not  so  much  matter  what  the  name  of 
the  process  may  be  or  what  marks  the  photometer  would  give 
your  gas,  so  long  as  the  finger  of  the  calorimeter  points  steadily 
to  the  chosen  mark  of  B.  T.  U. 

I  feel  that  we  are  now  sufficiently  well  equipped  in  plants  and 
trained  engineers  to  commence  this  work  of  development,  and 
wish  now,  lest  I  may  have  been  misunderstood,  to  say  that  I 
fully  appreciate  the  value  to  the  industry  of  the  splendid 
apparatus  of  the  modem  carburetted  water  gas  plant. 

This  gas  has  come  to  stay,  and  the  apparatus  is  a  tried  and  ap- 
proved part  of  the  accepted  machinery  of  the  gas  works,  having 
long  since  proved  itself  a  valuable  addition  in  many  ways  to  the 
coal  gas  works  and  a  most  valuable  standby  in  times  of  need  and 
trouble.  The  part  it  is  to  play  in  the  future  is  as  well  assured 
as  is  its  present  status.  I  do  believe,  however,  that,  owing  to  its 
many  advantages,  coal  gas  must  stand  as  the  backbone  of  the 
cheap  heating  gas  suggested,  for  from  it  must  be  obtained  the 
necessary  supply  of  hydrocarbons  to  produce  the  heating  value 
of  the  gas,  and  the  coke  for  use  in  the  water  gas  adjunct. 

The  development  of  proper  burners,  both  flat  flame  and  incan- 
descent, needed  to  secure  the  best  lighting  results  and  all  the 
questions  involved   in   the  economies  of  this  work,  necessary 
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i':'*'.  -A'r.t^'r.tz  V.T  ire  i'::nz  tj  n^ke  12  or  i^-candie  gas  in  the 
f  :M;r':  ^f  ?.r:'i*:r.i:  vilue  sufirler-:  for  ox^king:  purposes  and  for 
\z/ '^:A'^.*^.\  ''/izr.'zz^  for  liirhtir.^.  or  whether  ire  are  going  to 
•h':  ^or/.ir.'ii-.it    :'   :*    2:    22  or  r^^-cindle  powers  as  at 

I;:r^.*:-rior.  :-  in  orier. 
''^/^<:\:/..—  l  think  that  Captain  Wnite's  rather  passionate 
.'irr;ii;':.::i'-:.t  of  */:.'_-  T^^x^r  ^as  ensrineers  who  made  the  choice 
I/*  t7."!i  lov. '  JiTi'^:!':  jx^'.ver  coal  j^as  and  higher  candle  power  cnridied 
I'.'j  .  Ill  f;jvor  of  the  latter,  is  not  justined  to  sav  the  least  Fortn- 
iiiit*-ly  for  ;^as  ronipanies,  people  who  wish  light  have  always 
v,;iiit#r|  \(,y^t:\  it  the  cheajjcsi  wav  they  cx)uld.  When  the  question 
of  r\'  li'-r  ^o'ls  than  rould  Ix:  produced  by  ordinary-  coal  gas  methods 
wa  .  hroii;^ht  li^fore  the  gas  men  of  this  country*,  it  was  almost 
aliVihitily  iM-r  essary  for  them  to  make  a  higher  candle  power  gas 
in  rinlrr  to  retain  their  business.  Gas  could  only  be  burned  eco- 
nomic ally  in  flat  flame  burners.  There  was  no  other  burner  that 
( riiild  be  given  to  the  consumer  that  he  would  use.  None  would 
UM-  tile  Argand  all  over  their  houses  although  it  might  be  used  in 
siM<  ial  plaees.  Tlie  electric  light  had  just  been  brought  into  use, 
and  its  promoters  were  l)oastIng  that  they  were  going  to  drive  the 
^'.as  companies  out  of  business  inside  of  3  or  4  years.  The  way  in 
which  that  comiK-tition  could  be  most  successfully  met  was  by 
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higher  candle  power  gas,  which  could  be  made,  candle  power  for 
candle  power,  more  cheaply  than  the  comparatively  low  candle 
power  coal  gas.  It  was  no  mistake  of  judgment  for  the  gas 
engineers  of  that  day  to  take  the  action  which  they  did  under  the 
conditions  that  then  existed.  The  conditions  that  existed  then 
exist  no  longer,  but  they  did  exist  as  late  as  1892.  My  connec- 
tion with  the  gas  business  does  not  go  back  quite  as  far  as  Capt. 
White's,  but  I  remember  testing  one  of  the  first  Welsbach  burners 
that  was  made  in  this  country,  and  it  was  not  worth  2  cents.  We 
were  making  at  that  time  20-candle  mixed  coal  and  water  gas,, 
and  we  could  not  get  from  that  incandescent  burner  more  than 
about  5^  candles  per  foot,  while  we  could  get  in  our  ordinary  flat 
flame  burner  4  candles  per  foot.  The  conditions  may  now  be  such 
that  enrichment  does  not  pay.  When  enrichment  was  adopted  in 
this  country  they  were  such  that  it  was  absolutely  necessary  it 
should  be  adopted.  Another  thing  I  noticed  in  Capt.  White's 
paper  was  that  he  charged  the  gas  company  (I  presume  the  gas 
company  of  to-day)  with  allowing  its  customers  to  use  flat  flame 
burners  that  only  gave  from  10  to  1 1 -candle  power  per  cubic  foot 
I  presume,  from  gas  that  on  the  photometer  showed  20  to  22-candle 
power.  I  think  such  companies  have  all  gone  into  bankruptcy. 
There  is  no  up-to-date  gas  company  that  does  not  see  that  its  con- 
sumers get  a  burner  that  will  give  20  or  22-candle  power  from  20 
to  22-candle  power  gas.  It  is  just  as  easy  for  the  consumer  to  get 
the  candle  power  as  it  is  to  get  it  on  the  photometer.  Not  being 
a  candidate  for  a  Presidential  nomination,  I  think  I  am  perfectly 
safe  in  saying  that  the  candle  power  of  gas  is  usually  local;  that 
it  is  a  question  that  has  to  be  decided  entirely  by  local  conditions. 
We  are  not  selling  gas  for  light  only,  in  fact  we  are  not  selling 
gas  at  all;  but,  as  Mr.  Glasgow  said  in  his  paper  before  the  Amer- 
ican Gas  Light  Association  last  October,  we  are  selling  what  gas 
will  g^ve,  we  are  selling  energy.  You  can  take  it  in  the  way  of 
light,  you  can  take  it  in  the  way  of  heat.  What  the  gas  com- 
pany has  to  do  as  to  working  out  what  will  be  the  greatest  success 
is  what  kind  of  gas,  what  quality  of  gas  it  can  use  and  furnish 
the  greatest  amount  of  energy  at  the  least  price.  A  50  cent  gas,, 
as  you,  Mr.  President  have  shown  in  one  of  your  papers,  with 
only  300  heat  units,  is  npt  worth  as  much  as  dollar  gas  with  600. 
heat  units  Each  company  has  to  settle  for  itself  the  question  of 
what  kind  of  gas  it  is  going  to  make  in  order  to  give  the  consumer 
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the  most  for  his  money.  It  may  be  coal  gas  in  one  place,  it  may 
be  carburetted  water  gas  of  22  or  24-candle  power  in  another 
place.     There  is  no  fixing  a  law  that  can  be  laid  down. 

The  President — We  have  with  us  as  one  of  our  visitors  one 
of  our  honorary  members,  a  gentleman  whom  it  is  always  a 
pleasure  to  see  and  who  has  come  many  a  mile  to  meet  with  us 
this  year.  His  position  in  connection  with  gas  and  electric  mat- 
ters in  his  own  State  is  such  that  I  think  he  is  peculiarly  able  to 
give  us  some  opinion  worth  while  as  to  the  proposed  coming  gas 
that  we  shall  distribute,  and  I  think  we  would  all  be  very  glad  to 
hear  and  welcome  a  few  remarks  from  Mr.  Forrest  E.  Barker, 
Chairman  of  the  Board  of  Gas  and  Electric  Light  Commissioners 
of  Massachusetts. 

Mr.  F.  E.  Barker — I  doubt  if  I  ought  to  interrupt  the  even 
tenor  of  this  meeting  by  any  attempt  to  discuss  this  topic.  I  am 
naturally  very  much  impressed  with  it.  The  companies  in  our 
State  have  not  been  especially  ambitious  to  obtain  the  very  high 
candle  powers  to  which  reference  has  been  made.  The  legal 
standard  was  formerly  15,  but  for  some  years  has  been  16  candles. 
There  has  been  no  move  for  several  years  to  raise  this  figure.  An 
average  of  22  candles  would  be  very  exceptional  in  our  State.  I 
have  some  doubt,  taking  the  country  through,  whether  the  gas 
generally  would  reach  the  Massachusetts  standard,  although  it 
may  be  true  that  the  quality  supplied  gives  as  general  satisfaction 
in  the  communities  where  it  is  used  as  it  does  in  our  state.  .  The 
suggestions  in  the  paper  are  very  interesting,  but  I  think  there 
is  also  a  great  deal  of  force  in  the  suggestion  of  Mr.  Forstall  that 
it  may  be  very  largely  a  local  issue.  There  is  pretty  certain  to 
be  a  general  conviction  in  the  public  mind  that  if  gas  is  of  20-candle 
power  the  consumers  are  getting  more  for  their  money  than  if  it 
is  i6-candle  power.  It  may  be  true,  as  Capt.  White  suggests, 
that  many  of  them  are  not  getting  more,  owing  to  the  unfortunate 
conditions  under  which  gas  is  so  frequently  burned.  One  can 
hardly  consider  this  question  without  being  impressed  with  the 
importance  of  increased  efforts  by  the  companies  to  assist  their 
<:ustomers,  as  far  as  practicable,  toward  securing  the  very  best 
results  from  the  gas  they  use.  I  think  there  is  a  growing  tend- 
ency in  the  best  management  today  to  do  more  work  of  this  char- 
acter in  order  that  their  customers  may  get  more  value  out  of 
the  gas.     With  increased  attention  it  may  be  that,  even  with 
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lower  candle  power  gas  than  is  now  commonly  supplied,  customers 
may.  be  able  to  realize  more  for  their  money. 

Mr.  a.  S.  Miller — There  is  no  suggestion  in  the  paper  that 
the  heating  power  of  gas  might  vary  with  the  lighting  power. 
Taking  gas  of  20  to  22  candles,  the  reduction  of  i  candle,  reduces 
ordinarily  the  heating  power  about  3  per  cent.  If  we  are  selling 
the  gas  at  so  much  per  unit,  would  not  it  be  cheaper  to  keep 
those  units  in  than  to  drop  them  out  and  make  a  corresponding 
reduction  in  the  selling  price?  How  many  of  our  people  could 
afford  to  reduce  the  selling  price  9  per  cent,  in  order  to  reduce 
the  illuminating  power  of  the  gas  by  3  candles?  I  think  we  c?ould 
afford  to  raise  the  illuminating  power  3  candles  in  order  to  in- 
crease our  selling  price  9  per  cent,  and  give  the  consumer  exactly 
the  same  amount  for  the  money. 

Mr.  I.  C.  Copley — The  idea  has  occurred  to  me  for  some 
years  past,  in  discussing  this  question  of  candle  power  and  heat 
units,  that  every  man  who  sells  an  article,  who  is  in  business 
permanently  as  we  necessarily  must  be,  must  consult  the  needs 
of  his  customers,  and  to  that  extent,  as  Mr.  Forstall  has  already 
suggested,  it  is  a  local  question,  to  sell  what  is  best  for  the  cus- 
tomer in  each  locality,  and  that  the  gas  man  who  does  not  know 
what  is  best  for  his  customers  certainly  has  not  suflficient  grasp 
of  his  business.  It  would  seem  now  that  the  question  must 
resolve  itself  into  a  fair  profit  for  the  company,  and  selling  the 
•consumer  that  which  can  be  made  to  give  him  the  best  service. 

The  President — It  would  seem  to  the  chair  that  the  point  of 
the  Captain's  paper  is  this,  if  I  understand  it  rightly:  A  superin- 
intendent  is  assumed  as  competent  in  the  management  and 
is  assumed  as  competent  to  know  what  the  public  requires, 
and  we  pretty  much  agree  what  the  public  wants  is  heat ; 
usually  that  is  the  preponderance.  We  are  selling  gas  nowa- 
days for  use  for  heating  purposes — 50,  60,  70,  sometimes  80 
per  cent,  of  our  total  output.  I  do  not  think  it  is  looked  upon 
that  practically  a  reduction  of  price  is  necessary  because  of  a 
question  of  reduction  in  the  lighting  value,  but  the  practical 
question  is  this :  If  legislation,  ordinances  and  stipulations 
permit  it,  could  not  we  save  some  of  the  cost  of  manufacture  and 
give  the  public  the  benefit  of  that  in  some  other  direction  with 
the  aid  of  gas  that  would  be  less  smoky  where  it  is  used  in  flat 
flame  burners,  less  liable  in  many  respects  to  stoppages,  having 
a  less  amount  of  carbon  which  deposits  in  various  shapes.    Could 
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not  we  substitute  14-candle  gas  and  do  just  as  well  prac- 
tically with  but  few  flat  flame  burners,  and  putting  out  for  fuel 
60  or  80  per  cent.,  as  we  are  doing  today  in  putting  out  an  18  or 
20-candle  power  gas,  if  ordinance  stipulations  permit  it  ?  I  un- 
derstand that  on  the  other  side  the  commercial  business  is  done 
on  a  much  lower  scale  of  candle  power  than  is  in  vogue  here  ,-15, 
14.  1 3- candle  powers  in  a  great  many  places  and  in  several 
countries.  I  expect  those  people  want  light  just  as  we 
do,  they  want  heat  just  as  we  want  it,  yet  they  are  doing  busi- 
ness year  in  and  year  out  just  as  we  are  doing  and  propose  to  do. 
They  have  not  been  educated  up  to  the  20,  25  and  30  candle 
power  standpoint  as  was  the  case  in  this  country  as  the  result  of 
a  great  quantity  of  cheap  petroleum  for  many  years  in  the  past. 
We  have  been  educated  up  by  the  ease  of  making  rich  candle 
power  gas  to  high  candle  powers  and  legislation  has  nailed  us  to 
that  position,  and  now  when  we  find,  as  I  understand  it,  that 
our  commercial  requirements  would  be  satisfied  by  a  good  flame 
of  clean,  medium  caudle  power  and  high  heating  value  of  gas 
(which  12  to  14-candle  power  gas  would  give),  we  find  legal  diffi- 
culty in  taking  up  that  commercial  product  on  account  of  the 
ordinances  that  have  been  put  into  effect  in  many  places  in  the 
last  20  or  30  years,  caused  by  cheap  petroleum  in  my  opinion » 
If  the  people  on  the  other  side  of  the  earth  can  do  business 
among  millions  of  population  with  12,  14  and  15-candle  power 
gas,  and  do  more  business  than  we  are  doing  here,  I  do  not  see 
why  it  is  not  our  destiny  to  graduall}'  work  to  the  same  con- 
dition ? 

Mr.  Patton — I  have  had  to  do  with  this  matter  from  a  power  . 
standpoint.  My  experience  is  we  get  a  higher  power  efficiency 
with  a  low  heat  unit.  We  obtain  as  low  as  9,500  heat  units  to  a 
horse  power.  With  acetylene  gas  the  best  result  I  obtained  was 
16,000  units,  and  you  all  know  the  candle  power  claimed  for  that 
gas. 

Mr.  R.  M.  Searle — This  begins  at  the  point  where  you  have  to 
educate  the  public.  We  are  all  speaking  of  a  gas  of  certain  heat 
units,  and  give  it  the  term  candle  power.  That  is  wrong  to  start 
with.  You  go  after  a  franchise;  the  first  thing  a  lawyer  asks  is, 
"What  is  your  candle  power?"  You  answer,  **We  have  500 
heat  units."  He  sends  to  Chicago  and  gets  a  copy  of  a  franchise 
that  calls  for  22-candle  power.     He  again  asks,  "  What  is  your 
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candle  power?'*  '*We  have  500  heat  units."  **I  don't  care; 
what  is  your  candle  power?  *'  It*  is  1 1 -candle  power.''  **  Then 
Chicago  is  making  twice  as  good  gas  as  you  do."  You  have  to 
drop  the  term  candle  power  and  get  some  new  term  to  educate  the 
city  fathers  along  the  line  of  B.T.U's. 

Mr.  W.  E.  Steinwedell — Regarding  the  electrical  end  of  the 
business  most  of  us  operate  electric  light  plants  in  conjunction 
with  our  gas  business,  and  a  parallel  may  be  drawn  from  the  arc 
lamp.  In  contracting  for  city  lighting,  arc  lamps  are  generally 
specified,  as  the  so-called  nominal  2,000-candle  power  lamp  or 
something  to  that  effect,  but  the  lamp  only  produces  candle 
power  according  to  the  energy  put  into  it.  We  all  know  that 
2,000-candle  power  is  only  produced  for  a  very  small  angle,  and 
that  it  is  not  the  average  candle  power  by  any  means.  The 
candle  power  of  gas  may  be  likened  to  the  voltage  of  an  electric 
current,  and  the  number  of  heat  units  in  gas  may  be  likened  to 
the  amperes  in  electricity ;  both  should  be  stated  to  give  an  intel- 
ligent idea  of  the  gas  or  electric  current. 

Mr.  Forstall — Your  remarks  emphasize  my  position  that  in 
the  question  of  candle  power  the  question  of  quantity  comes  to 
be  met  as  a  local  condition.  In  the  countries  of  which  you  speak, 
which  are  sending  out  12  to  14-candle  power  gas,  they  are  doing 
it  because  they  cannot  make  higher  candle  power  gas  cheaply. 
In  this  country  we  can,  and  there  is  no  reason  in  the  world  why 
it  may  not  pay  us  to  make  high  candle  power  gas,  even  though  it 
does  not  pay  Germany  or  England  to  do  it.  Now,  as  to  the  question 
of  being  tied  up  by  ordinances,  the  first  problem  that  has  to  be 
solved  is  whether  it  is  worth  while  to  take  the  trouble  to  educate 
the  public  down  to  a  lower  candle  power.  If  there  is  no  object 
in  low  candle  power,  what  is  the  sense  of  educating  your  public 
to  it?  You  have  got  to  settle  whether  low  candle  power  is 
cheaper  for  what  you  ought  to  give  the  public  than  high  candle 
power  before  it  is  worth  while  to  discuss  the  question  whether 
the  public  ought  to  be  educated  to  low  candle  power.  In  a  great 
many  sections  of  this  country  low  candle  power  is  no  cheaper  for* 
what  you  want  to  sell  the  public.  In  some  sections  of  the 
country  it  is  cheaper.  It  is  entirely  a  question  of  how  you  can 
give  tjie  consumer  what  he  wants  at  the  least  possible  price.  As 
to  reducing  the  quality  of  the  gas  as  to  heat  units  or  candle 
power,  and  giving  the  consumer  the  benefit  some  other  way  than 
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price,  I  doirt  think  that  will  work.  Even  in  the  incandescent 
burner,  in  spite  of  what  some  of  our  English  friends  say.  the 
preponderance  of  evidence  seems  to  be  that  the  higher  the  calor- 
ific power  of  the  gas  the  more  light  you  get,  if  you  take  the 
trouble  to  adjust  the  burner  to  the  gas,  and  any  man  who  is  not 
able  to  do  that  ought  not  to  be  in  the  gas  business. 

The  President — Captain  White  will  now  reply  to  the  com- 
ments made  on  his  paper. 

Captain  White^As  to  friend  Forstairs  reference  to  the 
elegance  in  which  I  always  clothe  my  remarks,  they  seem  not  as 
attractive  to  him  as  usual  upon  this  occasion,  for  he  overlooked  a 
whole  paragraph  in  which  I  suggested  or  explained  that  this  was 
absolutely  a  local  question  which  each  man  would  have  to  settle 
for  himself.  I  could  only  lay  down  general  propositions  with  the 
hope  that  you  would  take  them  home  like  a  dog  takes  his  bone 
back  to  his  kennel  to  gnaw  at  it  at  his  leisure.  Now  Mr. 
Forstall  makes  another  mistake  on  this  subject  of  high  candle 
power.  I  have  done  the  same  thing  myself,  in  that  I  have  given 
advice  and  counsel  which  were  wrong,  but  I  did  it  conscientiously. 
I  do  not  believe  it  is  necessary  to  cram  down  the  throats  of  otu" 
consumers  a  2  5-candle  gas  when  a  i6-candle  gas  will  do  every- 
thing they  want  and  which  costs  a  lot  less  money.  I  am  very 
glad  to  hear  our  dear  friend  Mr.  Miller.  He  comes  here  in  1904, 
gives  you  the  old  story  that  I  commenced  to  give  you  back  in 
1876,  when  I  proposed  some  of  the  earlier  changes  in  apparatus 
now  common  in  this  country.  It  is  really  amusing  to  have  a  man 
always  begin  at  the  wrong  end  to  see  whether  he  can  put  in  a  new 
purchase  which  will  save  50  per  cent,  in  the  cost  of  manufacture. 
That  is  usuall}'  the  argument  of  the  directorate  when  you  first 
undertake  to  convince  them  that  a  change  of  apparatus  would 
enable  them  to  pay  added  dividends,  make  some  decrease 
probably  in  the  cost  of  gas  to  the  consumer,  and  which  certainly 
would  enable  them  to  make  better  gas.  Some  of  you  have  been 
.received  with  the  reply,  "O  pshaw!  What  is  the  use?  We  are 
making  money  now."  If  you  say  anything  about  public  dissat- 
isfaction then  "If  they  tear  the  gas  works  down,  let  them  go." 
That  is  about  the  way  of  it.  Mr.  Copley  has  about  the  right 
idea  when  he  says  it  is  simply  a  question  of  finding  out  what 
your  community  want  and  then  giving  it  to  them.  It  is  with 
some  satisfaction  I  notice  that  some  of  you  come  to  think  as  I  do. 
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It  shows  after  all  we  have  been  thinking  along  right  lines, 
^veral  things  I  have  said  with  which  apparently  you  have  not 
liad  much  sympathy,  and  then  after  a  while  I  find  two  or  three 
other  fellows  thinking  the  same  thing  that  I  did.  I  take  a  per- 
sonal satisfaction  in  that.  Now  this  did  not  pretend  to  be  a 
scientific  paper.  As  I  said  in  starting  out,  it  is  one  of  those 
common,  everyday  talks  which  Captain  White  sometimes  gives 
you  and  whether  you  like  them  or  not  you  never  throw  mud  at 
me.     I  appreciate  it. 

The  President — It  is  very  fitting  that  Captain  White  should 
receive  the  usual  vote  of  thanks.  And  I  will  take  it  as  the  sense 
of  the  meeting  that  we  instruct  the  Secretary  to  have  the  record 
duly  show  that  it  is  always  a  pleasure  to  hear  from  him.  No 
matter  which  side  he  takes,  the  Captain  can  take  either  with 
«qual  ability,  or  both  sides  with  equal  alacrity. 

INTRODUCING  TWO  ENGINEERS  FROM  FOREIGN 

LANDS. 

The  President — This  meeting  has  been  out  of  the  ordinary 
in  having  numbers  of  friends  come  from  long  distances.  We  have 
under  our  roof  to-day  not  only  our  friends  and  members  from 
Boston  Bay  and  the  good  old  down-east  country,  even  beyond  that, 
but  also  from  the  Pacific  coast.  We  also  have  a  friend  from  an 
even  greater  distance  than  that.  Mr.  A.  Naito,  Engineer  of  the 
Tokyo  (Japan)  Gas  Company  to  whom  I  want  to  introduce  you. 

Mr.  Naito — I  thank  you,  gentlemen.  It  affords  me  great 
pleasure  to  meet  with  the  gas  engineers  of  this  country. 

The  President — It  is  a  great  pleasure  to  have  Mr.  Naito  with 
us.  We  hope  he  will  be  with  us  as  much  as  his  .time  will  permit 
and  have  a  good  time  while  he  is  with  us.  We  also  have  with  us 
— whether  present  in  the  hall  or  not  I  do  not  know,  but  attending 
this  convention — Mr.  Thos.  Redman,  an  Engineer  from  Bradford , 
England,  who  became  sufficiently  interested  in  the  Western's 
meeting  to  not  only  make  a  long  trip  to  be  with  us,  but  also  to 
send  several  gas  machinery  models  that  are  on  exhibit  at  Section  33 
A.  Mr.  Redman  I  think  is  around,  and  I  hope  when  you  meet 
him  you  will  extend  to  him  the  glad  hand  of  fellowship.  We  are 
glad  to  have  him  here. 

On  motion  of  Mr.  Somerville,  the  Convention  adjourned  to 
reassemble  at  2  o'clock  p.  M. 
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important  current  or  recent  articles  on  practically  all  gas  subjects. 
A  number  who  have  used  it  have  commended  it  in  very  high 
terms,  and  ordered  more  copies. 

The  Chairman  of  this  Committee  constantly  uses  it  in  his  own 
gas  works,  month  in  and  month  out,  to  locate  desired  informa- 
tion. THere  are  still  some  copies  on  hand  for  further  subscribers 
and  new  members. 

The  preparation  of  the  cards  was  done  by  the  Chairman  of  the 
Committee,  and  it  has  been  expected  that  reference  cards  for  the 
year  1903  would  be  prepared  and  ready  for  distribution  and 
addition  to  the  index  sets  at  this  meeting,  but  the  unusual  work 
of  the  gas  exhibit  has  quite  precluded  the  index.  It  is  hoped, 
however,  to  cover  this  at  an  early  date. 

Respectfully, 

F.  H.  Shelton, 
Wm.  McDonald, 
T.  D.  Miller, 
Jas.  W.  Dunbar, 

Committee, 

The  President — Gentlemen,  you  have  heard  the  report  of  the 
Library  Committee.  The  chief  point  seems  to  be  to  make  the 
Library  more  appreciated  and  more  useful.  Are  there  to  be  any 
suggestions  or  criticisms  on  the  subject  ? 

The  Secretary — In  the  absence  of  any  suggestions,  I  moye 
that  the  report  of  the  Committee  be  received  and  the  recommen- 
dations concurred  in.  The  principal  recommendation  is  that  a 
bulletin  be  issued  every  3  months  giving  a  list  of  the  books 
contained  in  the  Library  and  the  use  that  the  members  can  make 
of  it,  and  also  calling  for  new  contributions  from  those  members 
who  have  the  success  of  the  Library  at  heart.     (Adopted.) 

The  Secretary  then  read  the  following. 

REPORT  OF  COMMITTED;  ON  PUBLICATION  OF 

PROCEEDINGS. 

St.  Louis,  Mo.,  June  14,  1904. 

To  the  Members,   Western  Gas  Associatio7i — Ge7itleme7i: 

Your  Committee  on  Publication  of  Proceedings  begs  to  report 
that  the  Fourth  Volume  of  the  Proceedings  of  this  Association 


^30 

has  been  published  during  the  past  >-ear,  embracing  the  meetings 
from  1S99  to  1902.  inclusi\*e. 

The  Proceedings  of  this  Association  are  now  published  in  book 
form,  from  the  years  1SS7  to  1S92.  inclusive.  It  is  hoped  that 
the  Committee  will  be  able  to  publish  the  Proceedings  of  the 
Association  previou*^  to  the  year  18S7  in  one  volume,  which  will 
be  the  next  one  prepared. 

O.  O.  Thwing, 
\Vm.  McDonald, 

Committee. 
Oil  motion  the  report  was  received  and  adopted. 

OBITUARY  REPORTS. 

The  President — Gentlemen,  our  next  bitsiness  is  a  melan- 
choly duty  and  that  to  which  we  must  particularly  this  year  give 
heed.  During  the  jxist  year  we  have  had  several  deaths,  two  of 
which  were  men  distinctly  out  of  the  ordinary:  Gen.  Andrew 
Hickenlooper.  of  Cincinnati,  passed  away  recently,  as  did  Mr. 
Henry  B.  Leach,  of  Taunton.  Mass.,  an  honorar>'  member  of  the 
Association.  I  think  it  is  fitting  that  something  more  than  ordi- 
nary in  the  way  of  mention  should  be  given,  and  I  will  ask  Mr. 
Paul  Doty,  the  Chairman  of  the  Committee  on  Memorials,  to 
pursue  that  matter  on  lines  that  have  been  discussed. 

.Mr.  Doty — The  Western  Gas  Association  in  formal  assembly 
is  a>::aiii  calleil  u|K>n  to  record  its  appreciation  of  those  absent 
nienilK^rs  who  have  answereil  the  greater  roll  call,  and  to  express 
their  sincere  sorrow  at  the  loss  in  membership  and  to  give  their 
sympathy  to  the  stricken  families.  As  our  President  said,  death 
has  laid  a  heavy  hand  upon  the  membership  list  this  year.  The 
men  who  have  passeil  away  have  been  more  than  usually  promi- 
nent in  the  roll  of  the  Western:  The  list  includes  Asa  S.  Bush- 
nell,  ex-Governor  of  Ohio;  Henry  B.  Leach,  of  Taunton,  Mass.; 
Thomas  Littlehales,  of  Syracuse,  N.  Y.;  and  General  Andrew 
Hickenlooper,  of  Cincinnati,  O.  It  seemed  fitting  to  your  Pres- 
ident, in  view  of  the  distinguished  ser\'ices  of  the  gentlemen,  not 
only  to  the  gas  industry  but  to  their  respective  States,  that  some- 
thing more  than  a  mere  mention  of  their  names  should  be  incor- 
j>orated  in  the  proceeding,  and  your  President,  therefore^ 
has  assigneil  to  various  intimate  friends  of  these  gentlemen  the 
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preparation  of  a  memorial  tribute,  and  as  Chairman  of  your  Com- 
mittee I  can  do  no  more  at  the  present  moment  than  to  invite 
your  respectful  attention  to  these  memorial  addresses.  To  Capt. 
William  Henry  White  has  been  assigned  the  preparation  of  a 
memorial  to  Gen.  Andrew  Hickenlooper. 

Captain  White — I  do  not  entirely  agree  with  the  view  of  the 
President,  stated  in  his  address  this  morning,  that  the  time  of 
these  meetings,  which  is  always  limited,  should  be  taken  up  in 
memorial  addresses,  but  in  all  periods  of  our  lives  there  are 
moments  when  it  seems  as  if  it  were  our  wish  to  put  our  hands 
upon  the  wheel  of  time  to  stop  it  for  a  moment,  that  we  might  call 
to  memory  scenes  in  the  life  of  a  dead  friend,  and  that  we  might 
consider  the  value  of  that  life  as  spent  in  active  service  and  fra- 
ternal association.  I  thus  feel  more  keenly  as  my  own  years  pass 
on,  for  I  have  seen  so  many  men  with  whom  I  started  in  business 
life  pass  to  the  silent  tomb,  only  to  know  that  all  that  might 
have  been  said  or  done  by  their  associates  at  the  time  of  their 
death  was  not  done.  Mere  funeral  ceremonies,  the  mere  passing 
of  a  kindly  word  as  his  associates  meet  together  at  their  next 
regular  gathering,  do  not  seem  enough.  A  man  who  has  spent 
long  years  of  manly,  earnest  and  honest  life  in  our  midst, 
responding  to  the. touch  of  the  hand  pf  death  upon  his  shoulders, 
has  passed  away  from  the  living  to  join  the  innumerable  army  of 
the  dead.  That  we  merely  bow  in  acquiescence  to  this  summons 
does  not  seem  enough.  General  Hickenlooper  was  a  peculiar 
instance  of  the  made-to-order  gas  man.  .  Trained  as  a  civil 
engineer,  he  knew  nothing  whatever  about  the  manufacture  of  gas 
until  his  association  with  the  Gas  Company,  as  the  Engineer  of 
the  City  of  Cincinnati,  gave  him,  with  his  keen  insight  into 
everything  of  an  engineering  character,  a  somewhat  passing 
knowledge  of  our  business.  But  his  great  abilities  as  an 
engineer  had  been  made  known  to  his  fellow  citizens,  and  when 
the  Gas  Company,  feeling  that  in  the  ageing  of  their  President, 
and  the  increasing  demands  upon  the  manufacture,  called  for  a 
skilled  and  trained  management,  and  reached  out  in  search  of 
some  men  to  fill  the  place  of  the  good,  old-time  gas  superintend- 
ent, they  naturally  turned  to  a  man  of  the  education  and  rare 
abilities  of  General  Hickenlooper.  The  General  had  been  among 
the  first  to  answer  to  the  call  of  his  country  for  volunteers  to 
defend  her  from  the  attacks  of  the  enemy.     Without  any  previous 
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.     :i  hr.vi  never  heard  a  gun  fire  in  his  life, 

.  :'iTt  were  not  many  salutes  along  the  Ohio 

.   T  Tieneral  raiseii  a  battery,  that  was  soon  to 

^  I'-.^nc  the  officers  of  the  armv  that  even  anv 

.  ^  %K>1  at  West  Point  might  feel  proud.     He 

w  *  ;.:  of  the  Army  of  the  Tennessee,  which  gave 

..  '..I'.ul  of  a  lirge  pan  of  the  artillery  in  that 

N.:.:T::ing   to   civil    life   he   brought   with    him 

.    '.I'.c  home  coming  soldiers  of  those  days,  a 

.::o::>.     Selected  to  fill  several  offices,  it  is  mv 

....'.  :::i*nd  and  his  fellow  gas  man,   to  say  that 

>cltvted   no  position   in   which   to  place 

.     :h.it  was  not  equal  to  his  grasp  of  the 

.    .  ••\\ .  with  credit  to  himself,  in  a  more 

.  .    ^.:^  having  filled  it.     The  step  was  a 

.  ..-^^  o:  engineering  to  another,  and  I  can 

v>.  .".i  frimi  any  of  you   that   no  other  gas 

^<   v-ny    mountains  did  so   much   for  the 

.  .•:*  v^-.vMi,  so  much  for  its  working  out  as  a 

.  N    \\v>!ks   were   always   in  order,  and  his 

'     »   ^:-v':'»  in   advance   of   any  other  man*s 

»  .>    *\!'.on  the  General,   through  the  over- 

..V  \k\;:s.  whtrn  paying  the  penalty-  of  his 

^iiukcn   down  so  that  he  could  not 

,1  upon  the  operations  of  his   Com- 

•v  I*,  abinit  him  to  take  hold,  and  he 

.%  *^  v\;u.il  to  any  plant    in  the  United 

.   i>  1  'jihi  and  Coke  Company  actually 

s.  o\-i'    from    the   office   to   the   sick 

•Us     iv..i!\      It  is  a  pleasure  to  know 

\  »»;  ilu-m  very  strenuous  ones, when 

. .  %     .'r,i;  was  a  wealthy  one,  that  the 

.v'\i*»*.\    more  op|X)sition  proposi- 

V      /I  lo  the  lot  of  any  one  city. 

.s.\vv\"  nulioaled  the  complete  and 

.    ^s-A-a*   approached  every  qiies- 

\\  •^.'  i*u'  parties  presenting  the 

vv.   .;'*.  they  had   to  offer   had 

S  \-wi.il.  and  that  his  defense 

A  A    ^'**  -*^'  **^^*"  ^^^^*  money  of  the 
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oppcksiticc  coczpasj  civsjC  jmn^utse  as  cctncooe  mM>  h^ct<\\ 
tmtil  CJHTTimaii  friaTTj  reached  the  coodosaon  tiui  its  h^htis^ 
sapply  was  fzr  better  coctrDQesd  throo^  the  hands  of  Ji  nun  ot 
this  caliber  than  :t  xsighi  possabSy  be  by  any  new  ^eirice  that  wa^ 
offered.  I  say  ihroo^h  all  that  sxrenooiis  life,  through  all  the 
acti\4ties  of  such  a  miix:.  the  Gesieral  enjoyed  in  professioQal  life 
the  love  and  respect  of  that  commanity.  He  had  nioi>e  warm 
personal  friends  in  Cinciiinati  than  often  fall  to  the  lot  of  any 
active  man  of  bnsiness.  Yon  may  go  to  the  Board  of  Trade,  the 
Stock  Exchange,  along  the  streets  with  the  merchants,  every- 
where yon  will  find  men  who  have  only  good  words  to  say  of 
General  Hickenlooper.  It  seems  to  me  that  this  s<Mrt  of  record  is 
the  very  best  of  memorials  that  a  man  can  leave,  that  the  people 
remember  yon.  not  so  much  for  the  great  things  yon  did,  not  so 
much  for  the  controlling  ability  with  which  ^^ou  handled  the 
industries  that  might  lia\^  been  entrusted  to  your  hands,  but  that 
they  reached  down  deeper  into  your  being  and  recognized  the 
true  manly  character,  the  kindh%  genial  elements  that  go  to  make 
up  the  value  of  manhood.  I  venture  to  say  that  of  all  the  great 
men  who  have  adorned  our  profession  during  my  lifetime,  and 
have  left  kindly  regret  among  its  members,  none  has  passed  out 
from  the  profession  of  gas  engineering  and  left  behind  such  a 
host  of  friends  among  the  consumers,  and  such  perfect  respect 
upon  the  part  of  the  officials  of  the  city  which  he  supplied,  as  did 
General  Hickenlooper.     (Applause.) 

Mr.  Doty — The  Committee  on  Memorials  has  requested 
Mr.  John  Mcllhenny,  a  personal  friend  of  the  late  Mr.  Littlehales, 
to  incorporate  in  the  proceedings  a  memorial  to  Mr.  Littlehales. 

Mr.  McIlhenny — Mr.  Chairman  and  Members  of  the  West- 
em  Gas  Association:  As  our  eloquent  friend  Capt.  White  says,  it 
is  well  for  us  to  pause,  even  in  the  hurry  of  business,  to  do  honor 
to  the  men  who  have  spent  their  lives  in  the  gas  business  with 
honor  to  themselves  and  benefit  to  the  interests  they  so  well 
served.  Those  of  us  who  were  their  contemporaries  and  now 
survive  them  have  had  our  paths  made  much  easier  than  they 
would  have  been,  by  reason  of  their  example,  skill  and  wisdom; 
and  I  would  advise  the  many  young  men  I  see  here  to-day  to 
follow  in  their  footsteps.  One  of  the  men  (one  of  the  brightest 
stars)  to  whom  I   refer,    whose   demise   we   regret   and   whose 
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memory  we  honor  to-day,  was  Mr.  Thomas  Littlehales,  who  diecf 
at  Syracuse,  N.  Y.,  Sunday,  April  loth,  1904. 

Mr.  Littlehales  was  a  member  of  the  American  and  Western 
Gas  Associations,  and  one  of  the  most  active  and  punctual 
attendants  at  the  meetings  of  our  organizations,  always  contribu- 
ting to  them  the  best  information  he  had,  and  he  was  well 
informed.  All  of  us  knew  he  was  kindly  by  nature,  courteous  in 
his  discussion  of  any  question  before  the  Associations  and  willing 
to  share  freely  with  others  his  experiences.  He  took  the  time 
and  trouble  to  come  from  Hamilton,  Can.,  to  attend  the  meetings. 
Attending  the  meetings  regularlj',  he  soon  made  the  acquaintance 
of  most  of  the  members,  and  all  who  knew  him  respected  him. 

I  have  often  heard  him  speak  of  the  great  benefits  that  grew  out 
of  our  associating  together,  comparing  notes  and  imparting  to  one 
another  such  information  as  we  might  have  and  that  might  be 
new,  and  no  one  was  more  willing  to  do  so  than  he.  One  of  the 
best  things  one  can  say  of  a  man,  when  he  belongs  to  an  associa- 
tion for  the  mutual  improvement,  is  that  he  is  willing  to  impart 
to  others  that  which  he  has  acquired  by  painstaking  industry 
himself. 

At  one  of  our  meetings,  I  met  a  gentleman  of  Hamilton,  Can.,, 
where  Mr.  Littlehales  lived  many  years.  This  gentleman,  speak- 
ing of  Mr.  Littlehales,  said  the  United  States  had  acquired  a 
prize  in  getting  him  and  that  Hamilton  had  suffered  a  loss.  What 
could  he  say  higher  of  the  man  than  that?  What  your  neigh- 
bors say  of  >'ou  is  apt  to  be  a  pretty  fair  estimate  of  character 
and  reputation. 

He  was  a  talented  man,  and  with  his  children  constituted* 
perhaps,  one  of  the  most  talented  families  in  Canada,  as  they 
were  all  gifted  witli  unusual  musical  abilitj'.  They  were  in 
demand  everywhere  socially,  and  he  was  very  proud  and  fond  of 
his  family. 

It  is  a  sad  reflection  that  such  a  stalwart  character  and  splen- 
did specimen  of  phj'sical  manhood,  w^hen  comparatively  young;, 
should  be  removed  from  among  us.  We  cannot  question  these 
inscrutable  acts  of  Providence.  All  we  can  do  is  to  bow  to  His- 
will  and  deplore  our  loss,  which  we  sincerely  do.  We  wish  to- 
con  vey  to  the  bereaved  family  our  sympathy  and  condolence^ 
which  I  suppose  will  be  done  by  our  Secretary  in  due  time. 

Mr.  Littlehales  and  I  returned  together  from  the  meeting  of 
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the  American  Gas  Light  Association  which  was  held  in  Savannah 
some  years  ago.  We  were  drawn  together  on  our  way  home,  and 
liappened  to  have  a  mutual  acquaintance  in  a  town  about  half 
way  between  New  York  and  Savannah,  where  we  stopped  off  for 
a  day.  It  was  on  that  occasion  that  I  first  found  what  a  genial, 
splendid  man  he  was — kindly,  agreeable  and  companionable,  and 
I  do  not  wonder  that  his  friends  in  Hamilton  said  that  the  com- 
munity suffered  a  loss  when  he  left  that  city. 

It  is  well  that  tributes  should  be  paid  to  the  memories  of  those 
who  have  so  well  illustrated  our  profession,  and  I  am  sorry  that 
I  have  not  the  eloquence  of  some  of  our  members,  or  I  surely 
would  say  more  in  regard  to  Mr.  Littlehales,  whose  memory 
deserves  to  be  kept  alive  in  our  hearts. 

A  friend  has  furnished  me  with  some  facts  about  Mr.  Little- 
hales'  life  that  I  did  not  know  before.  He  was  born  near 
Shrewsbury,  England,  October  15th,  1843.  At  twenty,  he  entered 
the  gas  business,  under  the  late  Mr.  E.  S.  Cathels,  who  was  then 
Engineer  of  the  Crystal  Palace  District  Gas  Company,  London. 
Four  years  later,  he  was  appointed  manager  of  the  West  London 
Junction  Gas  Works,  which  position  he  held  for  three  years, 
when  he  was  called  to  Hamilton,  Canada,  as  Engineer  and  Man- 
ager of  the  Hamilton  Gas  Light  Company.  Mr.  Littlehales^ 
remained  in  this  position  for  22  years,  until  1895,  when  he 
became  General  Manager  of  the  Syracuse  (N.  Y.)  Gas  Company. 
After  two  years'  service  with  the  Syracuse  Company,  he  went 
into  business  for  himself,  under  the  title  of  the  Penman-Little- 
hales  Chemical  Company. 

Mr.  Littlehales  was  a  lover  of  nature  in  form,  color  and  sound; 
his  hospital  home  was  a  center  for  musical  and  literary  gather- 
ings; ^  deep  and  thoughtful  reader,  and,  withal,  a  good  citizen 
and  true  friend. 

Mr.  Doty — The  Committee  on  Memorials  has  requested  Mr. 
C.  H.  Nettleton,  of  Derby,  Conn.,  to  prepare  a  tribute  of  respect 
to  the  memory  of  Mr.  Henry  B.  Leach,  of  Taunton,  Mass.,  an 
Honorary  Member  of  this  Association.  Mr.  Nettleton  responded 
as  follows: 

I  have  been  asked  to  say  a  few  words  in  memory  of  one  of  our 
Honorary  Members,  and  one  who  to  many  of  us  was  an  esteemed 
friend — Henry  B.  Leach. 

Mr.  Le^ch  died  July  25th,  1903,  on  the  boat  going  to  Nahant,, 


with  some  of  the  Guild  of  Gas  Managers,  for  an  afternoon's 
outing.  While  sitting  on  deck  talking  to  his  friends  he  was 
stricken  with  apoplexy,  and  was  gone  almost  instantly.  He  had 
left  home  that  morning  in  the  best  of  spirits,  and  up  to  the 
moment  of  his  death  was  well  and  strong — active  phj^ically  and 
bright  mentally. 

At  the  time  of  his  death  he  had  been  in  the  employ  of  the 
Taunton  Gas  Light  Company  nearly  34  years,  and  for  the  last  21 
of  those  years  he  had  been  the  Clerk,  Agent  and  Treasurer  of 
that  Corporation.  How  well  he  had  performed  the  duties  of  his 
office  the  long  continued  success  and  prosperity  of  that  Company 
prove  beyond  question. 

His  was  a  genial  nature;  everyone  was  glad  to  meet  **Harr>'" 
Leach,  as  many  knew  him  and  as  he  was  pleased  to  hear  himself 
called  by  his  old  friends.  To  receive  the  warm  grasp  of  his 
hand,  to  hear  his  hearty  greeting  and  his  good  whole-souled 
laugh  was  indeed  a  great  pleasure.  Those  who  met  him  day 
after  day,  with  all  the  cares  and  annoyances  that  come  to  every- 
one in  active  business,  and  which  cause  most  of  us  to  say  and  do 
some  things  which  we  wish  afterwards  had  been  left  unsaid  and 
undone — these  bear  witness  to  the  kindly  spirit  of  the  man.  His 
successor  in  office  writes  to  me  that  **We  who  were  associated 
with  him  for  many  years  have  not  the  remembrance  of  an  unjust 
deed  or  unkind  word." 

An  editorial  in  a  local  paper  said  this:  ''Genial,  kindly  and 
hearty,  he  was  a  man  who  easily  made  and  retained  friends.  A 
good  citizen,  always  ready  to  promote  anything  which  tended  to 
the  betterment  of  public  and  social  conditions,  he  used  his  influ- 
ence and  his  powers  wisely  and  well.  A  kind  husband  and  father, 
his  home  life  was  delightful  and  inspiring,  and  his  friendship 
prized  by  all  who  knew  its  value.  He  will  be  generally  missed 
and  sincerely  mourned,  and  a  full  tide  of  sympathy  will  go  out  tc 
the  stricken  household  upon  which  the  blow  has  fallen  with 
crushing  force." 

High  praise,  and  from  those  who  knew  him  best.  Mr.  Leach 
was  not  a  great  man;  he  himself  would  not  have  claimed  that, 
nor  have  allowed  anyone  else  to  have  made  such  a  claim  for  him; 
but  he  was  genial,  kind,  modest  and  unassuming  in  thought  and 
action,  and  honest,  careful,  industrious  and  conscientious  in  his 
-work.     These  characteristics  are  those  we  prize  most  highly  in 
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all  our  friends  and  acquaintances,  and  which  in  the  aggregation  of 
all  individual  effort  make  much  that  is  pleasant  in  our  lives,  and 
tend  towards  making  the  world  a  better  place  in  which  to  live. 

He  leaves  a  memory  which  we  all  recall  with  pleasure,  and  we 
can  all  say,  without  any  mental  reservation,  we  are  glad  that 
Henry  B.  Leach  has  lived,  and  glad  that  we  have  known  him. 

To  Mr.  John  R.  Lynn,  the  preparation  of  a  memorial  to  Gov. 
Asa  S.  Btishnell  was  assigned.     Mr  Lynn  spoke  as  follows: 
Mr,  President  and  Gentlemen  of  the  Association: 

The  death  of  Gov.  Bushnell  was  a  matter  of  regret  to  every 
good  citizen  of  the  State  which  he  had  served  so  well  in  places  of 
honor  and  trust.  His  success  with  the  Springfield  Gas  Company 
was  almost  entirely  due  to  his  great  executive  ability,  to  the  char- 
acteristics of  the  man  and  to  the  confidence  of  those  among  whom 
he  made  his  home.  Gov.  Bushnell  was,  I  believe,  one  of  the 
original  members  of  the  Ohio  Gas  Light  Association;  he  had  been 
for  many  years  a  member  of  the  Western  and  was  well  known, 
especially  to  those  of  us  who  have  made  our  homes  in  Ohio.  He 
numbered  among  his  friends  all  of  the  Ohio  gas  men  and  was 
known  for  his  genial  and  kindly  spirit  and  his  remarkable  ability 
as  an  entertainer;  the  meetings  which  we  have  held  in  Springfield 
will  always  be  remembered  with  pleasure. 

I  will  say  this  for  his  administration  as  Governor  of  the  State 
of  Ohio  for,  from  my  boyhood,  I  have  watched  with  particular 
interest  the  career  of  the  public  men  of  the  State.  I  do  not  know 
of  any  administration  that  was  so  marked  for  its  business  ability 
and  the  general  executive  ability  of  the  governor  as  the  adminis- 
tration of  Bushnell.  His  entire  attention  was  given  to  the  affairs 
of  the  State  and  it  was  remarked  upon  by  the  people  of  all  classes 
and  the  people  of  opposite  political  affiliation  as  well  that  his  ad- 
ministration was  particularly  marked  in  that  respect. 

His  was  an  ideal  character.  He  was  honest  and  above  board 
in  all  things  he  did.  His  life  was  an  open  book.  Governor 
Bushnell  was  a  man  who  would  have  graced  any  position  in  life. 
In  his  work  he  was  truly  excellent  and  though  he  has  gone  from 
us  he  has  left  behind  him  a  high  reputation  as  a  patriotic  soldier^ 
a  wise  statesman  and  a  successful  business  man.  In  fact,  in  all 
things  truly  a  man  among  men.  He  was  a  man  of  singularly 
bright  understanding.  And  in  closing  this  brief  tribute  to  his 
memory  let  me  say  that  neither  I  nor  any  other  member  of  this 
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A>>cciit:oc  or  any  other  organization  of  men  coold  give  a  tribute 
titrini^  :d  the  caemorv  of  Asa  S.  Bnshnell. 

The  President — ^Yoo  have  heard  the  repcM  of  the  Memorial 
Comziittee.  I  am  sure  we  all  feel  obligated  to  the  gentlemen 
who  ha\'e  spoken 'and  given  us  of  their  knowledge  concern- 
ing those  ^ood  friends  who  hai-e  gone  before.  I  rather  take  it  as 
understood  that  the  Committee  shall  be  instructed  or  requested  to 
send  a  suitable  communication  to  the  familv  in  eac^  case.  In  the 
absence  of  anything  to  the  contrar>*.  I  think  that  will  be  so 
a»umed  and  carried  out  bv  the  Committee  on  behalf  of  the  Asso- 
cialion. 

On  motion  of  the  Secretary- .  the  report  of  the  Committee  was 
accepted  by  ^i^i^g  vote. 

The  President  called  for  the 

REPORT  OF  THE  COMMITTEE  OX  PRESIDENTS 

ADDRESS. 

which  was  read  by  Mr.  Paul  Doty: 

/>  :n<^  Western  Gas  Association — Gentlemen: 

Your  Committee  to  whom  was  referred  for  consideration  the 
l^^'sident's  address  report  as  follows: 

The  l^esident  recommended  that  more  consideration  be  given 

lo  ,iu  expression  of  our  interest  in  our  fellow  members  who  have 

.la^weievl  a  greater  roll  call.     We  feel  that  especially,  asthePres- 

ivicui  !vvvminended,  it  should  be  made  the  duty  of  the  Secretary 

u>  obuiiu  the   required    information    for   appropriate    obituary 

uv^iuws.  and  that  the  question  should  be  referred  to  the  Directors 

V I   ihc  .Vxs».viation  with  power  to  act.     Any  additional  duties  for 

Liu    Svvicuu  V  are  properly  within  the  authority  of  the  Board. 

I  tK    Vv%vvuiiion  as  a  whole,  it  would  seem  to  the  Committee, 

wv.ilvl  su»l  voiv  to  <.\>nunit  itself  to  a  definite  settled  policy  in  the 

.i.i..^;.   Sui   K'{*1  assured  the  Western  Gas  Association  is  ever 

..  uxi  uil  oi  ii.^t  vkhli^ations  and  will  render  honor  where  honor  is  due. 

U  -vvui^^  iv»  ihc  vVmmittee  that  consideration  of  the  question  of 

^  .  N,,^'v;\>iuuvai  v>f  au  employment  bureau,  or  of  an  information 

..    ...  :    ;uvl  .vlv.»  A  clvAriug  housc  for  the  exchange  of  idle  appa- 

K  ,.aI  'v  VU  i*.>  the  v^fficers  of  the  Association  with  power 

'  I,    s\.,;u.u\v  u\  in  hearty  sympathy  with  the  President's 
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appeal  for  good  taste  in  gas  works  architecture.  Too  often  the 
buildings  are  not  what  they  seem.  Architecture  should  appeal 
to  the  eye,  and  obviously  should  express  the  purpose  of  its 
►creation.  The  lines  of  the  building  should  convey  some  external 
•conception  of  internal  arrangement. 

Your  Committee  has  carefully  read  and  considered  the  expres- 
sion of  the  President  on  the  matter  of  Association  work  and  the 
plea  for  the  unity  of  Gas  Associations.  This  subject  is  oppor- 
tunely to  be  presented  for  consideration  at  the  Gas  Congress  which 
will  assemble  to-morrow.  Your  Committee  does  not  wish  to  fore- 
stall the  discussion  of  the  subject  before  the  Congress.  In  view 
of  the  fact  that  every  Association  has  within  itself  an  inherent 
power  to  create  a  new  Association,  or  a  united  Association,  it 
seems  to  your  Committee  it  would  be  wise  to  postpone  any  dis- 
cussion of  the  subject  at  this  moment,  but  to  pledge  the  Associa- 
tion to  a  consideration  of  the  subject  by  the  appointment  of  a 
•committee  by  the  incoming  President  of  the  Association  to  co- 
operate with  a  committee  of  other  Associations,  if  it  should 
develop  that  the  Congress  of  Gas  Associations  makes  the  recom- 
mendations for  the  appointment  of  such  committees  by  the  various 
individual  Associations  taking  part  in  the  Congress. 

Your  Committee  desires  to  express  its  appreciation  of  the 
splendid  work  of  your  President,  and  the  Association  is  to  be 
congratulated  upon  its  good  fortune  in  having  so  able,  energetic 
and  untiring  a  worker  as  Frederick  H.  Shelton. 

Your  Committee  pledges  that  the  obituary  notice  of  the  Presi- 
ident  will  be  all  that  he  may  desire,  but  expresses  the  hope  that 
that  obituary  notice  will  not  be  required  until  long  after  the* 
benevolent  assimilation  of  the  numerous  Gas  Associations  of  the 
United  States  shall  have  been  accomplished. 

Respectfully  submitted, 

Paul  Doty, 

Henry  L.  Doherty, 

rolun  norris, 

Committee, 

DISCUSSION.      . 

The  President — You  have  heard  the  report.  The  only  thing 
I  want  to  interject,  before  putting  it  to  motion  for  acceptance  or 
otherwise  is,  it  seems  to  me  the  recommendation  that  the  matter 
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of  torniiii>;  a  union  of  the  different  Associations  be  taken  up  to- 
morrow in  the  Congress  is  an  admirable  one.  The  Congress  is  a 
convf  ning  of  the  representatives  of  all  Associations,  and  if  the 
ideas  that  I  have  suggested,  and  strongly  believe  in,  are  on  lines 
which  are  to  find  a  response.  to-morrow*s  meeting  is  the  place 
where  such  response  naturally  would  be  found;  wherefore,  if  this 
Associaiiou  should  carry  out  the  recommendation  and  see  to  it 
ihat  the  subject  is  properly  discussed  before  the  representatives 
of  all  the  Ass4xriations.  in  connection  with  the  paper  on  Gas  Asso- 
ciation work,  it  is  a  right  and  admirable  way  to  handle  the  mat- 
ter.    Per>onally  I  am  very  glad  to  see  the  Committee  so  report. 

Ou  motion  of  Mr.  McIIhenny  the  report  was  adopted  and  its 
recommendations  concurred  in. 

Presiileni  Shelton  then  called  Vice-President  Thwing  to  the 
chair  anil  the  former  read  his  paper  on 

COAL  PROJECTORS. 

In  I  he  last  year  or  so  there  has  been  developed  such  an  excep- 
tionally simple,  ingenious  and  effective  new  apparatus  and  method 
for  charging  coal  gas  retorts  that  I  believe  it  ver>-  desirable  to 
herewith  bring  such  to  the  attention  of  the  members  of  this  Asso- 
ciation, i>articularly  as  there  has  been  practically  nothing  worth 
while  descriptive  of  it,  so  far,  in  the  American  Gas  Journals,  and 
most  gas  men.  I  l)elieve.  do  not  yet  know  of  what  I  shall  describe 
— viz..  "Centrifugal  Coal  Projectors." 

We  are  all  more  or  less  familiar  with  the  older  type  of  charging 
machinery,  such  as  the  West,  the  Ross,  the  Bronder,  the  Poulis, 
etc..  machines  that  are  wonderfully  ingenious  and  very  effective 
and  that  greatly  reduce  the  labor  cost  in  large  retort  houses.  But 
we  likewise  know  that  as  a  class  they  practically  are  only  war- 
ranted in  large  works,  being  ponderous,  complicated  and  very 
coolly.  .\nd  we  likewise  know  that  some  simple  and  compara- 
tively inexjKMisive  machines  for  charging  in  small  works  is 
tremendously  desirable. 

It  looks  as  though  such  a  machine  has  been  foinid  in  the 
DL-Drouwer  coal  projector,  and  as  it  is  the  first  and  l)est  represents 
the  principle  and  type  of  two  or  three  forms  .since  evolved,  I  will 
describe  it  first. 

It  is  illustrated  in  the  cut  herewith,  and  is  the  invention  of 
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has  a  groove  in  it  about  8  inches  wide  and  4  inches  deep.  About 
a  quarter  of  the  rim  is  covered  by  an  endless  leather  belt  that 
presses  against  it  and  runs  over  3  small  guide  wheels,  with  a 
tightening  de\nce;  a  lo-horse  power  electric  motor  is  attached  that 
runs  the  whole  thing.*  The  apparatus  is  arranged  so  that  it  can 
be  easily  raised  or  lowered,  opposite  any  retort  level,  or  pushed 
along  to  any  bench  to  be  charged.  .  When  in  position  it  is  also 
under  a  spout,  leading  from  a  continuous  bin  overhead, 
carrying  the  coal  to  be  charged.  Another,  though  less  desirable 
form,  runs  on  floor  rails  and  carries  a  hopper  with  enough  coal  in 
it  to  charge  several  times  without  replenishing. 

To  operate,  the  attendant  starts  the  motor,  which  in  turn  makes 
the  belt  run  around,  and  it,  pressing  against  the  edge  of  the  4-foot 
wheel,  makes  it  revolve  in  turn.  In  a  few  seconds  the  large 
wheel  is  running  200  revolutions  a  minute.  The  operator  then 
pulls  the  lever  of  the  coal  chute  overhead  and  the  coal  falls  into 
the  hollow  groove  of  the  revolving  wheel.  It  absorbs  the 
motion  of  the  rim,  being  held  against  it  by  the  belt,  travels 
around  with  the  rim  about  }^  of  the  circumference,  and  then 
being  released  flies  off  by  centrifugal  mo'tion  in  a  continuous 
stream,  straight  into  the  retort.  The  stream  of  coal  is  like  a 
stream  of  continuous  shovelsful.  It  is  almost  like  playing  a 
stream  of  coal  from  a  hose.  It  is  beautiful.  The  coal  is  thrown 
clear  to  the  back  end  of  the  retort,  and  builds  out  evenly  and 
rapidly  until  the  full  length  of  the  retort  has  been  charged,  8 
inches  or  9  inches  deep,  when  the  operator  shuts  off  the  coal 
supply,  pushes  the  machine  to  the  next  retort  and  repeat.  The 
speed  is  equal  to  and  even  faster  in  some  cases  than  that  of  the 
big,  old-type  machines;  for  the  rotary  projector  throws  in  a 
charge  of  coal,  say  400  pounds,  evenly  distributing  it,  in  about 
12  seconds.  Shifting  to  the  next  retort  takes  about  6  or  8 
seconds;  5  or  6  retorts  can  be  charged  in  i  J^  minutes,  or  3  or  4 
in  a  minute,  in  regular  operation.  No  part  of  the  machine  is 
nearer  than  4  feet  to  the  mouthpiece.  , 

The  great  attractiveness  of  the  apparatus  is  its  extreme  sim- 
plicity, and  the  fact  that  it  is  suitable  for  any  ordinary  retort  house 
with  even  only  a  few  benches.  There  are  no  reciprocating  parts, 
cranks,  or  joints  to  break  or  pound,  or  requiring  constant  adjust- 
ment or  skilled  mechanical  attention.  There  is  nothing  but*  one 
large  wheel,  3  little  wheels,  plain  bearings  to  grease,  a  belt  and  a 
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small  motor.  Wear  and  tear  is  slight  and  easily  made  up.  The 
rig  weighs  perhaps  2,000  pounds,  and  the  price  when  on  the 
market  certainly  ought  to  be  small. 

Such  is  the  latest  thing  in  charging  machines.  Invented  in 
1902,  and  used  successfully  in  the  Bruges  works,  it  has  already 
been  put  in  several  other  Continental  works  and  in  several  English 
works.  One  machine  imported  has  been  tried  for  some  months 
in  one  of  the  New  York  stations,  exciting  much  admiration  for 
its  work.  This  machine  I  have  repeatedly  seen  at  work.  Mr. 
Somervillc  has  arranged  for  one  for  Indianapolis,  Ind. 

The  best  description  I  have  seen  of  it  is  in  the  Journal  of  Gas 
Ughtingy  March  24th,  1903,  page  748.  Lesser  articles  are  in  the 
same:  May  12th,  1903,  page  367  and  Maj-  26th  1903,  page  523. 
Also  in  the  Gas  Hor/d,  May  i6th,  1903,  page  811.  The  English 
patent  (abstract)  is  in  the /ourna/  0/  Gas  Lighting,  August  26th, 
1902,  page  569.  The  American  patent  is  No.  716,201,  dated 
December  i6th,  1902,  to  J.  DeBrouwer.  The  English  agents  are 
Messrs.  W.  J.  Jenkins  &  Company,  Ltd.,  Retford,  England;  the 
American  agents  are  Messrs.  Bartlett,  Hay  ward  &  Company, 
Baltimore,  Md. 

About  the  same  time  that  this  machine  was  being  developed 
as  is  often  the  case,  another  apparatus  was  being  developed, 
operating  on  the  same  main  principle  (viz.,  the  use  of  centrifugal 
force  to  throw  or  project  the  coal  into  the  retort) ,  in  Paris,  at 
La  Villette  Works,  by  the  Paris  gas  people.  This  machine  takes 
the  general  form  of  a  vertical,  turbine  wheel,  carried  in  a  travel- 
car  in  front  of  the  benches,  on  floor  rails.  The  wheel  is 
horizontal  with  the  axis  vertical.  It  has  five  blades  and  is  about 
38  inches  in  diameter.  It  has  no  belt.  It,  too,  is  spun  around 
and  up  to  400  revolutions  per  minute.  The  coal  is  dropped  in 
between  the  blades  from  a  feed-spout  overhead,  where  the  blades 
catch  it  and  throw  it  in  the  retort,  also  in  a  continuous  stream. 
The  Paris  machine  is  much  the  heavier  and  larger,  weighing 
some  10  tons,  but  is  built  to  carry  with  it  some  4  tons  of  coal  for 
charging  without  fresh  supply.  It  uses  some  20-horse  power  and 
takes  about  30  seconds  to  get  up  speed  and  charge  a  20-foot 
retort. 

This  machine  is  copiously  illustrated  and  described  in  an  article 

entitled  * 'The  New  Parisian  Retort  Charging  Machine,**  in  the 

Journal  of  Gas  Lighting,  May   19th,   1903,   page  429;  also.   May 


2^ch  :  -r.  X  raze  r>;-  PltcBt  afaanct  bbt  be  femid  in  the  Gas 
ll'cr:J.  J2=:i^r>-  yi.  z<x:^  ?>9C  20;  and  a  bfief  descriptkni.  Gas 
Wcna.  DereciScr  2»xh.  :sO^.  pa^  1003:  also  May  3oCh.  1903, 
pages  ^'5    »:  xn^i  vX^r.  wbere  F.  D.  Marshall  gives  figures  on 

operating  o:*^:   ecc. 

And  -xh'lx:  :be  Beliiiiii?  iod  the  Freodi  were  evolving  these 
two  :onn5  of  rotiry  or  whirliaj?  marhinrs  for  cool  charging,  a 
Gicmi^n  wi-i  doin^  th^  5aiae  thing,  for  in  the  Jemrmmi  of  Gas 
L:^':::i^  i<  iz  :Il:i<m:ed.  rhoogh  brief  artide,  October  6th, 
iyC5  ra*:c  -15  ie^cnbini:  the  "Kobald**  ciiarger,  as  made  by 
C.  E::I^  o:  >:u::*:ar:.  ind  of  which  I  have  since  seen  blue  prints. 
I:,  too  :>  d  r.'':ir>-.  >:niple  form,  suspended  like  the  De  Bronwer, 
but  .i>:r.5:  no  Sel:.  but  blades  instead  3)  like  the  Paris  machine, 
^^txitaic'.:  ,ils.^  by  a  >mj.II  electric  motor,  it  gets  its  sof^y  from  an 
overhe.id  b:::  And  pushed  Jilong  the  retort  house,  also  throws, 
into  ,i::y  desire/,  retort,  in  J  quick,  uniform  stream  a  few  hundred 
tx^unds  of  cv\i!  in  jl  few  seconds. 

There  is  .iI>o  to  be  noted  a  centrifugal  machine  patent  abstract 
to  \V.  L  \V:><.\  /,\\r^ij.'  ^  Gas  Lightings  December  23d,  1902, 
jxige  i^v.5:  but  whether  this  is  still  a  new  form  or  the  English 
patent  of  one  of  the  above  machines,  I  do  not  know.  Some 
description  is  given  in  ih^  /*>tirnai  0/  Gas  LigkHng^  January  6th, 
1903.  page  30.  It  is  on  behalf  of  the  Compagnie  Parisienne 
d'Eclairage  et  de  Chauffage  par  le  Gaz. 

Whatever  the  individual  form  may  be,  these  new  machines  are 
a  great  step  in  advance.  They  attain:  Low  first  cost;  greater 
labor  economy:  adaptability  to  small  works;  minimum  wear  and 
tear;  great  capacity;  great  certainty  of  operation. 

They  have  surely  come  to  stay.  They  are  absurdly  simple, 
effective  and  ingenious.  Skeptics  have  been  apparently  unable 
in  the  past  year  to  show  any  weakness  in  them,  or  objections  of 
any  moment,  l)eyond  the  fact  that  for  their  best  working  they 
re(juire  the  coal  to  be  crushed  to  a  uniform  size,  and  practically 
recjuire  some  accompanying  system  of  coal  conveyors  and  over- 
head feed  bins.  But  this  latter  is  a  good  thing  in  any  works,  and 
the  former  in  such  a  system  is  easy  to  arrange. 

In  the  opinion  of  the  wTiter,  their  great  simplicity  and  appli> 
cability  (by  varying  the  speed  and  details)  to  any  lengths  of 
retort  and  weight  of  charge  will  sound  the  death  knell  to  the 
drder  type  of  ponderous  expen.sive  machines.     And  as  they  reach 
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the  same  low  labor  cost  as  such  machines,  and  as  low  as  in  inclines 
(and  without  the  high  and  special  retort  houses,  or  special  con- 
struction, or  heavy  cost  of  the  latter),  I  believe  they  will  have  a 
decided  retarding  influence  upon  the  growth  of  inclined  retorts. 
A  model  of  the  DeBrouwer  apparatus  first  described  has  been 
secured  by  this  Association  for  exhibit  at  the  Exposition.  I  com- 
mend it  and  the  whole  subject  to  every  manager  interested  in  the 
matter  of  cheap  charging. 

DISCUSSION. 

The  Chairman — You  have  heard  President  Shelton's  interest- 
ing paper.     It  is  now  before  you  for  discussion. 

Mr.  Copley — I  would  like  to  ask  in  what  station  of  the  Con- 
solidated Gas  Company,  of  New  York,  this  machine  is  being 
operated? 

Mr.  Shelton — At  14th  street  and  East  river. 

Mr.  Copley — The  engineer  of  the  station  expressed  himself  as 
being  perfectly  satisfied  ?  . 

Mr.  Shelton — Everyone  whom  I  heard  speak  of  it;  from  the 
Chief  Engineer,  Mr.  W.  H.  Bradley,  down,  expressed  themselves 
as  very  much  satisfied  with  it. 

Mr.  Norris — At  the  last  meeting  of  the  New  England  Asso- 
ciation of  Gas  Engineers,  Mr.  Bradley  spoke  of  this  machine,  and 
extended  an  invitation  at  that  time  to  any  gas  man  interested  to 
come  and  see  it  work.  As  a  matter  of  fact,  however,  I  believe  it 
is  not  in  continuous  operation,  so  that  possibly  it  is  necessary  to 
make  some  arrangements  beforehand  to  see  the  machine  work. 
Po&sibly  Mr.  Shelton  can  say  whether  it  is  in  regular  operation 
now  or  simply  in  experimental  use. 

Mr.  R.  M.  Searle — Chief  Bradley  told  me  about  10  days  ago 
that  the  machine  was  regularly  operated,  and  very  kindly  said  I 
could  bring  as  many  men  as  I  wanted  to  see  the  machine.  He  is 
very  much  pleased  with  it.  I  would  like  to  ask  the  cost  of  the 
machine  in  this  country,  if  Mr.  Shelton  knows.  I  understand  in 
England  it  costs  about  $1,000  to  import  it  into  this  country;  that 
it  was  in  the  hands  of  some  bright  American  manufacturers,  and 
the  price  was  higher. 

Mr.  Shelton — I  think  it  is  not  yet  sufficiently  on  the  market 
to  have  established  any  price.     I  don't  know  any  definite  figure 
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on  it.  Messrs.  Bartlett.  Ha>nivard  &  Co.,  of  Baltimore,  have  the 
agency  for  the  machine,  and  they  told  me,  owing  to  press  of  con- 
strtiction  work,  they  had  been  dela3red  in  getting  out  the  plans, 
patterns,  drafting,  etc..  to  ofiEer  it  as  yet  on  the  market. 

Mr.  Lindsay — As  I  understand  the  operation  of  this  machine 
the  coal  is  uniformly  placed  in  the  retort.  Is  that  correct  ?  How 
do  they  regulate  it  so  as  to  get  the  same  depth  at  the  mouth  of 
the  rctori  as  at  the  rear  end  ? 

Mr.  Shklton — The  coal  is  blo^*n  in  or  thrown  in  practically 
by  centrifugal  force  just  hard  enough  so  that  when  it  hits  the 
back  end  of  the  retort  it  causes  it  to  **build  forward."  It  has 
not  enough  force  to  climb  up  over  itself  and  block  up  the  back 
end  of  the  retort.  The  speed  is  tested,  and  just  the  right  speed 
useil  as  will  throw  the  coal  in  a  20-foot  retort,  at  one  speed,  or  in 
a  io-foi^>t  retort  at  a  less  speed,  and  that  permits  the  coal  to  build 
forwuRl.  The  coal  is  usually  handled  from  an  individual  hopper 
that  will  give  just  the  measured  number  of  pounds  of  coal  desired 
to  throw  into  the  retort,  .so  it  necessarily  follows,  as  the  coal 
builds  forward,  that  when  the  coal  gives  out  it  ends  at  the 
mouthpiece,  when  a  man  claps  the  lid  on  the  retort.  It  would 
seem  as  though  it  would  be  almost  impossible  to  charge  that  way 
and  get  a  uniform  bed  such  as  is  neces.sar>',  but  the  **proof  of  the 
pudding  is  in  the  eating.*'  There  is  no  question  that  the  retorts 
are  charged  with  great  uniformity,  probably  a  great  deal  more 
uniformly  on  the  average  than  by  hand  charging,  and  at  least 
equal  to  the  best  machine  charging.  In  order  to  illustrate  this,. 
Mr.  Bradley  had  constructed  in  the  14th  street  works  a  wooden 
retort,  placed  in  the  same  position  (the  same  height  and  the  same 
distance  and  everything)  as  in  a  clay  retort,  and  after  blowing  in 
two  or  three  charges  into  as  many  retorts  to  show  his  visiting 
friends,  he  would  push  the  machine  out  to  the  wooden  retort, 
charge  it  under  the  same  conditions,  and  then  have  "Mike"  lift 
the  lid  so  that  all  might  be  satisfied  as  to  the  distribution  of  the 
coal.  It  certainly  was  most  uniformly  distributed  from  the  front 
to  the  back  of  the  retort. 

Mr.  Norris — I  would  like  to  ask  Mr.  Shelton  whether,  in 
case  of  the  Paris  machine,  with  retorts  20  feet  long,  if  his  under- 
suuuling  is  that  they  find  it  necessary  to  slow  the  machine  up 
liming  the  ]>rocess  of  charging,  so  that  when  it  is  throwing  the 
v\m1    >v^  kvt  it  would  l)e  running  faster  than  when  only  throwing 
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5  or  6  feet.  I  understand  that  in  a  comparatively  short  retort 
the  coal  will  slide  against  itself  and  give  a  comparatively  uniform 
charge,  but  in  case  of  excessively  long  retorts  it  would  seem 
necessary,  and  is  readily  possible,  to  regulate  by  hand  the  speed 
of  the  machine  so  as  to  give  a  uniform  charge. 

Mr.  Shelton — Mr.  Norris  brings  out  the  point  of  propor- 
tionate speed.  In  the  20-foot  retort  the  speed  I  imagine  starts  at 
400,  if  I  recollect  rightly,  or  rather,  they  speed  the  machine  up 
to  400  before  they  permit  the  coal  to  drop  in  to  be  thrown  into 
the  retort,  and  as  it  is  in  operation  they  decrease  the  electric 
power,  by  some  suitable  contrivance;  so  that  the  speed  shall  slow 
down  somewhat;  it  falls  off  in  speed  as  the  retort  becomes  charged. 
It  is  a  matter  of  experiment  to  find  out  the  proper  speed  for  the 
particular  work. 

Mr.  Baehr — I  should  think  one  extremely  good  point  about 
this  machine  is  that  you  could  install  it  in  retort  houses  as  they 
are  to-day.  The  retort  houses  in  a  great  many  works  are  so 
narrow  from  the  face  of  the  bench  to  the  wall  that  the  standard 
style  of  large  machines  cannot  be  put  in  there.  With  this 
machine  there  would  be  no  trouble  in  installing  them  in  the  space 
that  would  be  found  in  any  retort  house.  In  my  own  experience, 
I  have  endeavored  to  put  in  the  large  charging  machinery  in 
some  old  retort  houses,  but  was  unable  to  do  so  on  account  of  the 
length  of  the  machine.  The  De  Brouwer  machines  ought  to  go 
in  anywhere,  and  as  they  are  cheap,  it  seems  to  me  they  are  very 
desirable  as  a  solution  of  the  stoking  problem  in  the  old  retort 
houses. 

Mr.  Shelton — I  do  not  happen  to  have  personal  knowledge 
as  to  the  fineness  of  the  coal  that  can  be  worked  with  them. 
They  seem  to  take  mine  run  coal  and  crush  it,  eliminate  the  large 
lumps  down  to  2  or  2^3  inches,  and  then  proceed  without  care  as 
to  large  or  small. 

The  Chairman — Are  there  any  further  remarks? 

On  motion  of  Mr.  Mcllhenny  a  vote  of  thanks  was  extended  to 
Mr.  Shelton  for  his  interesting  and  instructive  paper. 

REPORT  OF  COMMITTEE  ON  WORLD'S  FAIR. 

June  13th,  1904. 
To  the  Members  of  the  Western  Gas  Association — Gentlemen: 
At  the  meeting  in  Indianapolis  last  year,  you  will  remember 
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ih.il  I  he  ^Oj^^^rstion  was  made  that  it  would  be  appropriate  for 
ihiN  .V>s»».vtJit:on,  the  principal  body  of  gas  men  in  the  central 
ivit^v'it  v^*  vHir  vxiuntr>*.  to  take  some  part  in  the  Louisiana 
V^^Ichx>c  Fx{x*aiiou.  particularly  in  the  way  of  providing  a 
hwuivi-i.i:  tvrs'  tor  jja^  men  \nsiting  St.  Louis  this  year,  and 
iKVvx:S\  ^11  tN:  way  of  some  exhibit.  A  discussion  of  the  subject 
'.  v^u*'.v\*.  *!i  ihc  matter  being  put  bodily  in  my  hands,  as  President, 
w'l^  •-v^ci  lo  act. 

I  ^suc  the  hvHK>r  of  reporting  herewith  in  the  matter. 

I  >*a  <t\tM^  !t  careful  thought,  and  after  consulting  numerous 
luviuViN  oi  ihsr  A>s<vution.  it  seemed  feasible  and  desirable  that 
v^s  VvM.v»a:v:t  make  a  technical  exhibit  of  the  gas  industry, 
\\  I  ;^  ;V  xiva  v>:  ^uoh  disj^lay  forming  as  well,   headquarters  for 

^  ^ '"  ■»<<  <'i^  "i^'-^  1'  ^^^*^t  **^^^  seem  wise  to  undertake  to  make  a 
'.w::  siix^^a\  ot  ali  ^as  gvxxis.  or  a  **trade  exhibit,"  it  being  felt 
Tui:  I  ha:  wa^  ^<>ond  the  province  of  an  organization  composed 
vI)mI>  i.vt  >;;i>  cn^iiiueers  and  managers,  and  that  any  such  line  of 
laJ.c  <v»vk!s  shouKi  !)e  tor  the  manufacturers  to  arrange  if  they 
N.i\\  III      v>u  >uch  lines,  then,  I  went  ahead. 

I I  \\a>  manitVsily  impossible  to  have  an  individual  building, 
ilu'  <icai  cxjK*nse  involved,  beyond  our  practical  resources,  being 
i!k  vhict  rcascui.  Application  was,  therefore,  made  for  space  in 
v»iw  oi  the  ic^ular  buildinj^,  and  Section  33- A  was  allotted  in  the 
I.' I  Via!  Alts  Building.  The  amount  procurable  was  ver>'  much 
Uv^  t!um  vlcsircil.  but  the  best  that  could  be  done.  Invitations 
wvic  '^hoIlly  after  sent  out  to  certain  gas  companies  and  to  prac- 
Uv.i'.lv  all  supply  lirms  and  people,  to  participate  first  (whether 
vv»!iuibuuu^  or  not\  by  loaning  models,  appliances  and  historical 
iJi'.iiv;>  -^uilaMc  tor  exhibit,  and  second,  for  voluntary  cash  con- 
iiii»iiiion>  as  well,  to  create  a  fund  to  cover  the  expense.  While 
i!;  -a- ^ni^i>l>  ivople,  wherever  located,  selling  to  otir  member- 
,'i|'.  wvie  iiuiieJ  to  contribute,  the  invitations  to  gas  companies 
Nw  .  -u  ilu  u»ain,  eontincil  to  Westeni  Gas  Association  members 
..  u.  .vMuiMiiKv.  l>etwcen  the  Alleghenies  and  the  Rockies,  the 
^vu-  i'.  uiMiv»i>  of  the  Western  Gas  Association,  it  being  the 
...^ ...  u-  U.iw  ilu-  matter,  as  far  as  gas  companies  were  concerned. 

.   .'t.*i  i'nm,iMl>  v»f  the  Western  Companies. 
r;u  :v   I'.'.i.  01  ihjs   invitation  to  participate  were  of  interest. 
•     ,..^..  M.Mis       A-,  in  many  such  affairs,   while   favoring  the 
v.,      n  .:uv»i>.   ihc  majority  of   those  solicited,  did  not 
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practically  assist  by  participating.  It  is  doubtless  another 
instance  of  the  belief  that  some  other  fellow  would  do  enough, 
•and  the  failure  to  realize  the  need  of  every  one  joining  in  to  make 
it  the  fullest  success.  As  a  net  result  out  of  243  ga^s  companies 
interrogated,  but  45  subscribed.  Of  about  125  trade  interests, 
•about  52  subscribed.  Our  exhibit  then  is  in  reality,  as  far  as  the 
**sinews"  are  concerned,  and  co-operation,  the  work  of  about  97. 

All  honor,  I  say,  to  them;  to  those  appreciative,  broad-minded 
and  practically  helpful;  to  those  loyal  to  the  gas  business,  doing 
•each  a  share  towards  a  praiseworthy  and  desirable  object.  Honc^ 
to  the  small  companies,  such  as  far  ofiE  Tampa,  Florida,  that  sent 
<x)ntributions  to  help  push  the  enterprise  along,  and  to  the 
up-state  companies,  that  in  proportion  to  their  means,  in  many 
•cases  contributed  more  than  some  of  the  so-called  big  companies. 
And  honor  too,  to  those  trade  interests  that  turned  to,  and 
•(without  appreciable  thought  of  especial  advertising  result,  or 
advantage),  without  exception,  almost,  did  all  within  the  power 
•of  each,  to  promote  the  success  of  our  exhibit.  . 

Amongst  such  good  spirit  of  those  participating,  it  is  perhaps 
invidious  to  comment  upon  any  individually,  yet  it  seems  to  me 
but  just  to  say  in  particular  that  the  meter  interests  have  co-oper- 
ated with  the  Association  to  make  our  exhibit  a  success;  and  in 
particular  has  the  U.  G.  I.  Company  gone  to  large  expense  to 
lend  us  many  and  most  attractive  exhibits.  As  to  the  cost  of  the 
•exhibit,  I  would  report  that  owing  to  unexpected  rates  for  piping, 
plumbing,  carpenter  work,  painting,  etc.,  imposed  by  those  who 
<x>n trolled  such  work  in  the  Exposition,  rates  three  times  usual 
<x)sts  and  naturally  not  anticipated,  but  w^hich  could  not  be 
avoided,  the  cost  had  been  in  excess  of  the  estimates.  And  the 
amount  of  money  that  it  was  thought  would  be  subscribed,  has, 
in  fact,  fallen  short.  These  two  reasons  leave  us  at  present  with 
a  deficit  and  some  money  yet  to  be  raised  to  maintain  and 
terminate  the  Exhibit  and  it  is  hoped  that  in  one  way  or 
another  we  will  be  able  to  secure  the  necessary  funds.  Under  the 
circumstances,  any  gas  companies  or  trade  interests,  who  have 
not  heretofore  subscribed  something,  and  who  may  wish  to 
help  and  show  their  appreciation  of  the  Western  Exhibit 
enterprise,  will  find  any  such  subscription  warmly  appreciated. 

A  detailed  report  of  the  money  collected  and  the  expenditures 
is  on  file.     In  the  matter  there  have  been  a  few  shadows.     Some 
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have  chafed  that  they  did  not  have  more  space,  or  better  location, 
or  something  they  hax-e  not.  To  these  I  can  only  answer  that  we 
have  had  to  get  along  at  best  with  far  less  space  than  desired. 
The  space  in  the  Liberal  Arts  Building  was  over-applied  for.  We 
have  but  half  what  we  asked  for,  and  even  that  was  in  peril  of 
being  cut  down  at  one  time.  We  could  have  easily  filled  four  times 
the  space  we  have.  As  a  result  I  have  had  to  maneuver  beyond 
measure  to  even  partially  display  what  was  available.  To  cap 
the  climax  it  developed  that  our  space  is  over  the  bed  of  an  old 
pond,  where  it  was  not  possible  to  get  a  footing  for  shoring,  first 
expected,  and  the  Management  of  the  Fair  prohibited  adding 
further  weight  or  exhibits  on  the  ground  of  public  safety,  and 
some  exhibits,  most  kindly  prepared  and  tendered,  after  all  could 
not  be  received,  and  through  no  fault  of  ours.  We  **have  had 
our  own  troubles"  and  it  has  been  impossible  to  make  a 
showing  desired,  and  where  I  Lave  disappointed  some,  I  can  only 
say  that  what  was  finally  done,  I  did  absolutely  from  necessity  or 
in  sincerity  of  belief  as  to  the  best  general  result,  without 
personal  or  business  bias,  it  being  well  known  that  at  any  rate  I 
am  free  from  any  trade  affiliation,  that  would  influence  me. 

I  want  to  record  my  appreciation  of  the  attitude  of 
Mr.  J.  A.  Ockerson,  Chief  of  the  Department  of  Liberal  Arts. 
In  maiiv  wavs  he  has  extended  courtesies  and  facilities. 

The  degree  of  success  attained  and  result  of  it  all,  I  leave  to 
your  kind  judgment.  It  is  my  own  opinion  that  while  not  making 
a  national  exhibit,  we  have,  how^ever,  made  a  most  creditable 
Association  exhibit.  It  is  replete  with  characteristic  features  of 
our  business,  is  dignified  and  instructive.  Aside  from  the  regular 
articles  to  be  expected,  it  contains  an  excellent  number  of  nov- 
elties that  must  be  of  special  interest  to  the  watchful  and 
progressive  gas  man,  for  instance,  the  De  Brouwer  coal  projector, 
inverted  incandescent  burners,  concrete  purifier  work,  high 
pressure  appliances,  etc. 

Aside  from  the  exhibits,  members  and  friends  will  find  the  gas 
display  a  convenient  headquarters,  for  meeting,  inviting  guests, 
correspondence,  information  and  other  features.  The  attendant 
in  charge  is,  specifically  instructed  to  "tumble  over  himself"  to 
any  one  showing  a  Western  badge,  or  endorsed  by  a  Western 
iuciuIkt,  and  Mr.  F.  R.  Persons,  officially  in  charge,  and  repre- 
senting the  Association,  needs  no  introduction. 
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The  Lighthouse  that  we  have  built,  and  tendered  to  the  Exposi- 
tion Management,  I  trust  will  be  of  more  than  passing  interest,  and 
that  our  serious  thought  will  cause  us  to  realize  how  well  it 
typifies  the  aims  of  the  Association  and  the  making  of  the  whole 
exhibit;  our  aim  and  purpose  being  that  of  giving  light,  both 
actually  and  educatively. 

Personally,  let  me  say  that  to  make  this  exhibit  a  success,  to 
the  credit  of  the  Association,  I  have  labored  long  and  hard.  No 
one  can  know  how  many  hours,  days  and  nights  I  hdve  worked 
upon  it.  Without  an  atom  of  personal  thought,  but  wholly  that 
it  should  be  be  a  credit  to  the  good,  old  Western,  I  have  aimed 
to  make  it  a  Western  success.  It  is  now  launched.  After  this 
meeting  I  return  to  the  ranks,  and  in  turning  over  this  exhibit 
to  the  succeeding  President,  Mr.  Thwing,  who  will  inherit  the 
charge,  until  the  Exhibition's  close,  I  shall  be  wholly  satisfied, 
if  you  gentlemen,  to  perhaps  a  moderate  degree,  express 
approval  of  my  work.  Respectfully, 

F.  H.  Shei.ton, 
President  and  Committee  on  Exhibits, 

RFPORT  OF  COMMITTEE  ON  THE  WORK  PERFORMED 

BY  PRESIDENT  SHELTON  RESPECTING  THE 

GAS  EXHIBIT  AT  THE  FAIR. 

The  Chairman — A  Committee  was  appointed  by  the  Board  of 
Directors  to  prepare  resolutions  expressive  of  our  appreciation  of 
the  work  of  President  Shelton  in  getting  together  the  Gas 
Exhibit  that  we  have  admired  so  much.  Is  that  Committee 
ready  to  report?     Mr.  John  D.  Mcllhenny  is  Chairman. 

Mr.  John  D.  McIlhenny — Mr.  Chairman,  as  a  member  of  the 
special  committee  of  our  Board  of  Directors,  consisting  of  Messrs. 
J.  B.  Howard,  Thos.  D.  Miller  and  myself,  I  wish  to  express 
publicly  in  the  meeting  of  the  Western  Gas  Association  some 
appreciation  of  the  work  which  Mr.  Shelton  has  accomplished  in 
the  consummation  of  the  exhibit  of  gas  appliances  at  the  Louisiana 
Purchase  Exposition.  When  the  Exposition  in  St.  Louis  de- 
veloped, and  as  it  was  seen  that  it  would  be  a  great  event,  the  idea 
came  to  the  minds  of  those  connected  with  the  gas  business  it 
would  be  most  desirable  that  some  public  exhibition  be  made  of 
the  gas  industry.     A  special  man  is  needed  for  just  such  work^ 
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and  as  has  fortunately  been  the  case  in  matters  of  State  and  of 
great  importance,  a  man  was  found  for  the  occasion,  with  the 
many  qualities  necessar>',  including  a  sincere  affection  for  the  gas 
industry,  zeal,  industr>*,  discretion  and  ability  to  obtain  the  nec- 
essar>'  funds  in  order  to  carry  on  the  work.  Mr.  Shelton,  at  that 
time  the  incoming  President  of  the  Western  Gas  Association, 
assumed  the  task,  and  to  him  we  say  the  entire  credit  is  due.  He 
has  performed  an  enormous  amount  of  work.  He  has  issued  a 
tremendou*;  quantity  of  literature,  and  the  result  is  you  have  a 
very  creditable  gas  exhibition,  the  best  one  in  any  general  public 
exposition  held  in  the  United  States.  I  understand  he  was  unable 
to  obtain  the  space  desired;  in  fact,  that  the  space  allotted  was  only 
about  one-third  of  that  requested,  owing  to  the  fact  that  the  appli- 
cations for  room  in  the  Liberal  Arts  Building  exceeded  by  several 
times  the  amount  of  space.  Many  diffictdties  were  also  encoun- 
tered from  the  beginning.  One  diffictdty  was  to  arrange  the 
exhibits  to  properly  show  them  in  a  small  space;  another,  in  hav- 
ing the  work  finished,  owing  to  dela>'S  due  to  scarcity  of  labor 
and  to  labor  unions,  etc.,  in  St.  Louis.  This  latter  made  the 
work  more  expensive  than  was  anticipated.  I  want  you  to  see 
the  exhibit  for  yourselves,  and  I  think  you  will  join  me  in  saying 
it  is  most  creditable  and  instructive  to  those  in  the  gas  business, 
and  at  the  same  time  it  shows  the  public  that  the  gas  business  is 
a  profession  of  the  highest  order.  I  think  gas  companies  as  a 
rule  have  overlooked  the  importance  of  educating  the  public  to  a 
fitting  recognition  of  the  ability  and  qualities  necessary  to  the 
gas  business.  The  average  citizen  stands  in  admiration  at  the 
exhibition  of  electricity  in  its  various  forms,  knowing  that  it 
requires  wonderful  and  exceptional  ability;  but  he  does  not  think 
about  the  gas  business  in  the  same  way  for  he  knows  nothing  of 
it.  Our  citizens  should  see  something  of  the  gas  business,  and 
should  know  that  gas  is  not  merely  pumped  from  the  surrounding 
atmosphere.  They  should  know  that  great  quantities  of  mater- 
ials, complicated  apparatus  and  .skilled  labor  are  necessary. 
President  Shelton  is  entitled  to  a  great  deal  of  credit.  Your 
Directors  have  been  very  glad  indeed  to  appoint  a  committee  to 
make  public  expression  of  this  fact,  and  I  move  individually  that 
the  Association  hereby  express  its  deep  appreciation  of  the  most 
successful  services  of  Mr.  Shelton  in  connection  with  this  exhibit. 
(Great  applause.) 
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The  Chairman — We  would  be  glad  to  hear  from  any  other 
gentleman  who  feels  that  Mr.  Shelton*s  efforts  should  receive 
further  appreciation.     We  all  know  he  has  worked  very  hard. 

Mr.  Doty — I  simply  desire  to  say,  having  in  mind  Mr.  Shel- 
ton*s  evident  interest  in  obituaries,  that  in  St.  Paul's  Cathedral, 
London,  on  the  splendid  English  memorial  designed  by  Sir 
Christopher  Wren,  and  where  his  monument  is,  there  is  inscribed: 
**  If  you  would  see  what  he  has  done  look  about  you."  It  seems 
to  me  the  gas  exhibit  of  the  Western  Gas  Association  will  be  a 
memorial  to  Mr.  Shelton,  and  while  we  hope  he  will  not  yet  be 
buried  in  St.  Louis,  we  can  truly  say,  if  he  wishes  a  memorial, 
we  can  do  no  better  than  to  look  at  his  exhibit  and  say  as  we  look 
around  it  this  is  what  Shelton  has  done;  by  that  work  we  shall 
know  him. 

Mr.  Boardman — I  wish  to  say  I  have  observed  Mr.  Shel- 
ton* s  course  since  he  first  became  a  member  of  a  gas  association. 
This  achievement  is  merely  the  last  step  in  a  progress  that  has 
been  continuously  upward.  He  has  been  throughout  it  all  a 
conscientious  worker  and  a  liberal  contributor  to  our  knowledge 
and  our  pleasure,  and  I  am  satisfied  that,  however  great  the 
achievement  at  present,  we  are  bound  to  see  still  greater  in  the 
future.  I  join  most  heartily  in  seconding  the  motion  for  a  vote 
of  thanks  for  this  particular  endeavor. 

A  rising  vote  was  thereupon  taken  upon  the  motion  to  tender  a 
vote  of  thanks  to  Mr.  Shelton,  and  the  sam^  was  unanimously 
carried. 

Mr.  Shelton — Gentlemen,  I  can  only  say  that  listening  to 
Mr.  Boardman  was  pretty  near  like  hearing  one's  own  obituary. 
But  I  would  say  this.  What  you  have  said  is  worth  a  heap  sight 
more  than  all  the  obituaries  you  may  stick  up  later.  What  I 
have  done  has  been  done  from  the  heart:  it  was  a  labor  of  love. 
The  Western  Association  has  been  nice  to  me,  and  I  have  tried 
to  be  as  nice  as  I  could  in  my  work;  in  my  acts,  in  return.  As 
to  this  matter  there  has  been  a  good  deal  of  detail,  a  good  deal  of 
hard  work,  a  good  many  disappointments.  I  shall  not  take  up 
your  time  this  afternoon  by  going  into  details,  for  it  is  in  my 
report  of  4  or  5  pages  that  was  reported  to  the  Board  of  Directors 
yesterday,  and  you  will  find  printed  in  the  archives  of  the  meet- 
ing. I  think  that  is  probably  the  best  way  to  leave  it.  I  can 
only  say  that  what  I  have  done  was  done  sincerely,  and  I  thank 
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you  for  your  appreciation  of  whate\'er  measure  of  success  I  hare 
reached.  I  hope  you  will  be  lenient  in  criricism  of  what  mistakes 
we  ha^e  made,  for  they  are  practically  inevitable  in  a  work  of 
that  kind.     Gentlemen,  I  thank  you. 

The  President  then  resumed  the  chair  and  the  report  of  the 
Auditing  Committee  was  received,  accepted  and  ordered  filed. 

The  President — I  will  call  upon  Editor  W.  E.  Steinwedell 
lo  present  the  budget  which  he  has  collected  for  the  pa.st  j'ear  on 
account  of 

THE  WRINKLE  DEPARTMENT. 

No.  I. ^operating  n-ilfi  Choked  Gas  Nostrils  in  Benches. — 
Mr.  G.  Falkensteiii  writes  from  Cooperstown,  N.  Y. ,  that  he  once 
operated  22  t>enches  of  sixes  (presumably  for  the  coke)  and 
having  a  great  excess  of  gas  it  was  first  used  under  boilers  and 


Fig.  .. 
later  in  benches.  Two  fiue.s  and  sets  of  nostrils  were  proWded, 
one  above  the  other,  as  in  Fig,  i,  and  the  gas  run  into  one  flue 
for  about  6  liours.  or  until  the  nostrils  were  partly  choked.  The 
gas  was  then  shifted  to  the  other  flue  for  about  6  hours,  and  in 
the  meantime  the  first  set  of  nostrils  cleared  again.  The  heats 
were  steadj'  and  very  even. 
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No.  2. — Exhauster  By-pass  in  Vertical  Pipe. — Mr.  G.  M.  Averill 
has  an  automatic  exhauster  by-pass  in  Cedar  Rapids,  la.,  located 
in  vertical  position,  as  shown  in  Fig.  No.  2.  The  weight  W 
is  slightly  greater  than  that  of  the  2   * 'wings*'  of  the  butterfly 

and  the  valve  gives  perfect 
satisfaction. 

No.  3. — Safety  Alarm  for 
Relief  Holder.— Tlit  blow- 
ing of  the  relief  holder  in- 
volves a  loss  of  gas,  and  if 
the  exhauster  runs  after  the 
holder  has  landed  a  more 
serious  loss  results.    Mr.  W. 
E.  Hartman,  of  Joliet,  Ills., 
writes  that  to  prevent  either 
of  the  above,  a  steam  whistle 
is  connected  to  the  top  edge 
of  the  relief  holder  with  a 
long,    flexible  ware   cable, 
P'g-  3-     The  cable  runs  be- 
tween a  pair  of  small  pul- 
leys on  a  block  fastened  in 
the  middle  of  one  of  the 
holder  columns,  and  a  slid- 
ing weight  is  hung  on  the 
cable  between  the  pulleys 
and  the  holder  to  take  up 
slack.      By   adjusting   the 
length  of  the  cable  properly 
it    will    blow    the  whistle 
when  the  holder  is  one  sheet 
from  blowing  or  one  sheet 
from  landing.     The  whistle 
should  be  blown  by  hand 
every  noon  as  a  test. 

No.  4. — Method  of  Exca- 
vating Holder  Tank, — Mr. 
L.  L.  Kellogg,  of  Sioux 
City,  la.,  describes  the  fol- 
lowing  for   a  holder  tank 
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96  fwt  in  diameter  by  36  leet  deep;  holder  of  425,000  cubic 
feti  capacity.  The  6rst  8  feet  was  a  sandy  clay.  The  next  15 
feet  was  a  water  bearing  quicksand,  under  this  was  blue  clay. 
The  tank  :■>  I<xati.-d  veo'  close  to  the  electric  light  plant  and  the 
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the  sheeting  about  lo  feet  apart.  A  concrete  footing  was  put  in 
the  blue  clay,  and  as  the  wall  advanced  the  timbers  were  removed 
and  the  space  between  the  wall  and  sheeting  tamped  with  earth. 
Fig.  4  shows  the  sheeting,  timbers,  tank  wall  and  the  earth  in 
the  center,  which  remained  until  the  tank  wall  was  above  the  top 
of  sheeting.  The  inside  of  the  tank  was  excavated  by  the  use  of 
an  electric  con\'eyor  which  dumped  behind  the  wall  or  into 
wagons. 


WATER. 


^AS. 


Fig    5- 


No.  5 — Safety  Blow  Oj^, — In  using  purifiers  with  dry  lutes 
there  is  no  large  vent  for  back  pressure  as  is  the  case  when  wet 
lutes  are  used,     A  safety  blow-off,  as  shown  in  Fig.  No.  5  should 
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therefore,  be  connected  with  the  inlet  to  the  purifier,  so  that  the 
seal  will  blow  at  slightly  less  than  the  seals  in  the  works. 
Water  enters  continuonsly  through  the  pipe  from  above,  and 
overflows  on  the  side.  This  waste  water  can  be  used  in  scrub- 
bers or  condensers  if  the  pot  is  placed  high  enough  in  the  works. 
No.  6. — Portable  Gauge  for  Detecting  Leaks. — The  accompany- 
ing, Fig.  6,  sent  by  Mr.  Thos.  D.  Miller,  of  New  Orleans,  La. ,  rep- 
resents a  portable  mercury  gauge  which  will  be  found  convenient 
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D£-f£C-riNG    LD 

Fig.  6. 


for  testing  for  leaks  in  meters,  piping  and  fixtures,  either  in  place 
or  in  shop,  in  absence  of  a  pressure  holder.  Attach  the  gauge 
cither  at  C  or  D,  open  the  cock  B  and  blow  in  rubber  tube  A. 
A  pressure  of  5  inches  of  mercury  can  be  readily  obtained.  Clos- 
ing the  cock  B  and  observing  the  gauge  the  slightest  leak  will  be 
readily  observed.  It  was  designed  by  the  Meter  Repair  Depart- 
ment of  the  New  Orleans  Lighting  Company,  Lessee. 

No.  7. — Meter  Prover  Alarm. — This  device  is  arranged  on  a 
meter  prover  to  give  warning  when  it  is  time  for  the  operator  to 
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!t^   Hi  .iiiii  ic  >.*:in  b«:  vioing  other  work  while  the 

..i}^      >'-^   No.  :"  >how$  a  cheap  and  simple  arrange- 

x>  ^«.'>i.i*.«.oi!t> .     Numbers  i.  2  and  3  are  small 

^  >^tv:c<  mj:^   iic  ^uiull.  rrjiimf  tzz£S^  that  come  on 

*tcct:«-    'jj  a  -^mall  wire  ttafl.     No.  4  is  a 

>a&ill   wetght  Bzaftle    from    a 

piece    of    solder   aod  copper 

wire,  this  should   not  veigh 

o\-er  ){  ounce  so  as  not  to  scar 

the  prover.     No.  5  is  a  string 

13  inches  long,  one  end  made 

fast  to  the  prover,  the  other 

tied  to  the  weight.     No.  6  is 

-  •  '    ^  2L  piece  of  tin  about  2  inches 

square,    secured  by  screwing 

the    stanchion    down    on   it. 

This    to    act    as  a  sotmding 

plate.     On  a  5-foot  prover  the 

height  of  the  shelves  shoold 

be  about  as  follows: 

No.  I  should  be  15 >^  in.  above  No.  6 
No.  2  *         20X       **       **       6 

No.  3        •♦         30  ••       "        6 

If  when  the  prover  is  full 
you  want  to  run  5  feet  through, 
say  a  lo-light  meter,  put  the 
weight   on    No.    i    when   the 
scale  shows  about  4.7  feet  run 
out,   the  string  will  put   the 
weight   off,    it  will  strike  on 
the   tin  at  No.   6,  making  a 
noise  that  can  be  heard  about 
20  feet .    Nos.  i ,  2  and  3  shotdd 
be  set  parallel  to  the  side  of 
the  prover  nearest  the  stanch- 
es k.*,^^  \\iU  »K>t  catch  on  the  other  shelves  when 
^.  S\L!*.SK.  Highlandtown,  Md. 
^,v*^     >i   .V^K  SiM?ols.—MT,    B.    W.   Perkins 
^;v\>v<  'u  h>K'    ^^^   ^»  ^^   ^^^   Department   of 
\s  N»fs\*i^  >MJi^  l^-     'T^is  is  studied  by  the 
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No.  9. — Temperature  at  Different  Depths  in  Steel  Holder  Tanks ^ 
— Mr.  Geo.  H.  Waring,  of  Omaha,  Nebraska,  writes  that  ice 
formed  on  the  side  of  the  tank  13  feet  below  the  surface  of  the 
water,  which  was  free  from  ice.  Pint  bottles  filled  with  water 
and  corked  were  hung  at  different  depths  for  1 2  hours.  They 
were  then  drawn  to  the  surface  quickly,  one  at  a  time,  and 
the  temperature  of  the  contained  water  found  to  be  within  one 
degree  of  the  temperature  of  the  water  in  the  tank  at  the  depth 
bottle  was  hung.  Care  should  be  observed  that  the  flange  on  the 
curb  of  the  bottom  section  will  not  strike  the  bottles. 

DISCUSSION. 

The  PRfisiDENT — Gentlemen,  discussion  is  now  in  order  on 
any  of  the  nine  topics  broached. 

Mr.  Norris — Regarding  Wrinkle  No.  5,  the  question  arises  as 
to  what  becomes  of  the  gas  in  case  the  safety  seal  blows.  In  the 
case  of  a  water  gas  plant  the  problem  is  a  simple  one,  for  all  that 
is  necessary  to  do  is  to  pipe  the  safety  seal  so  that  it  will  discharge 
into  the  inlet  of  the  exhauster,  and  in  case  the  seal  blows  the  ex- 
hauster simply  pumps  the  gas  around  and  no  gas  escapes  into  the 
atmosphere.  In  the  case  of  a  mixed  gas  works,  where  there  are 
separate  exhausters  for  the  two  gases,  the  relief  seal  of  the  coal 
gas  exhauster  can  be  piped  so  as  to  blow  into  the  relief  holder^ 
or  into  the  inlet  of  the  water  gas  exhauster.  In  the  case  of  a 
straight  coal  gas  works,  it  is,  of  course,  necessary  to  blow  the 
excess  gas  into  the  air;  or  a  direct  connection  could  be  made  to 
the  storage  holder,  and  should  the  seal  blow,  in  such  case  a 
certain  amount  of  foul  gas  would  go  directly  to  the  storage 
holder.  A  simpler  construction  of  this  device  than  that  shown 
in  the  sketch  is  that  of  the  ordinary  washbox  in  which  the  dip- 
pipe  goes  through  the  top  of  the  box,  which  does  not  involve  any 
complicated  castings. 

Mr.  T.  D.  Miller — One  wrinkle  here,  No.  7,  to  give  the 
alarm  when  it  is  time  to  read  the  meter  and  stop  the  power,  is  a 
very  ingenious  and  simple  arrangement,  but  I  do  not  find  any 
provision  for  giving  an  adequate  alarm  when  the  man  is  hard  of 
hearing.  In  such  case  you  would  have  to  put  an  electric  alarm 
on  it. 

Editor  Stein wedell — An  electric  attachment  was  described 
in  the  Wrinkle  Department  of  the  Wisconsin  As.sociation. 


263 

The  President — I  would  like  to  ask  (in  connection  with 
Wrinkle  No.  5)  to  what  extent  dry  lutes  are  being  adopted  for 
purifier  work.  It  is  my  observation  that  dry  lutes  are  growing. 
I  have  used  them  in  3  or  4  instances  myself,  doing  away  with  the 
old  wet  seal,  rusting  sides  and  blowing  cups.  It  seems  to  me 
now  that  dry  lutes  have  started  they  are  almost  bound  to  grow. 
Is  that  the  observation  of  some  of  the  other  members? 

Mr.  Doty — I  can  say  the  Detroit  City  Gas  Company  has  two 
installations  of  purifying  boxes  with  dry  lutes,  one  at  Station 
**A,"  the  other  at  the  Delray  Station;  also  several  installations 
of  these  safety  blow-off  seals.  At  these  plants  the  escaping  gas 
if  any  is  allowed  to  vent  itself  into  the  atmosphere.  I  do  not 
recall  that  this  escape  is  at  all  frequent.  Mr.  B.  O.  Tippy, 
superintendent  of  manufacturing  at  Detroit,  is  in  the  room,  and  I 
am  sure  he  will  tell  you  about  it. 

Mr.  B.  O.  Tippy — Our  safety  seals  are  ordinary  water  gas 
washboxes,  the  discharge  pipe  leading  the  escaping  gas  outdoors. 
We  selected  a  place  for  the  discharge  where  it  would  be  safe  for 
it  to  blow,  and  at  the  same  time  where  the  escaping  gas  could  be 
quickly  discovered. 

Mr.  Fulkerson — I  would  like  to  ask  someone  better  posted 
than  I  am  to  give  me  a  cause  for  the  flooding  of  those  seals,  if  the 
plant  is  properly  attended  to. 

The  Secretary — I  would  suggest  possibly  you  might  have 
sustained  a  stoppage  of  the  inlet  to  the  holder  by  naphthalene. 

Mr.  Fulkerson — Could  not  that  be  attended  to  in  time  with- 
out any  sudden  stoppage  ? 

The  Secretary — I  don't  know;  perhaps  it  could  if  the  super- 
intendent thoroughly  understood  the  technical  as  well  as  the  prac- 
tical side  of  his  business,  and  could  foresee  all  difficulties  that  were 
likely  to  arise.     If  he  were  infallible  probably  that  could  be  done. 

A  Member — I  do  not  agree  with  the  gentlemen  on  that  point, 
although  I  am  open  for  argument;  but  I  will  say  that  in  five 
years*  obser\^ation  I  have  not  had  a  blow.  I  am  using  a  dry  seal 
and  a  Chollar  purifier,  and  I  have  had  no  blows  whatever, 
although  I  have  provision  made  to  take  care  of  them.  They 
told  me  I  should  have  provision  made  for  blows  but  I  have 
experienced  none. 

Mr.  T.  D.  Miller — How  long  do  you  leave  your  oxide  in? 

A  Member — My  oxide  has  been  running  18  months. 
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Mr.  FrLKKRSON — I  have  never  had  any  back  pressure  in  5 
years  sufficient  to  blow  seals.  Those  troubles  likely  to  arise  are 
looked  after  everv  dav  and  taken  in  time. 

Mr.  Norris — In  this  connection  I  would  like  to  say  I  have 
heard  of  jxH^ple  carrying  life  insurance  for  more  than  5  years 
without  dying — but  that  is  not  what  I  got  up  to  say.  I  want  to 
call  your  attention  to  the  fact  that  these  safety  devices,  which  are 
in  my  judgment  undoubtedly  useful  in  certain  cases,  may  be 
made  with  very  much  smaller  connections  than  the  regular  yard 
connections  around  the  works.  For  instance,  an  8-inch  pipe  and 
an  8-inch  safety  seal  will  pass  a  great  deal  of .  gas,  and  would 
probably  take  care  of  works  with  1 6- inch  connections,  provided 
the  connections  of  the  8- inch  seal  are  sufficiently  short. 

Mr.  T.  D.  Miij.ER — We  had  two  boxes,  and  in  that  time, 
when  in  the  largest  year's  make  we  had  somewhere  in  the  neigh- 
l)orhood  of  40.000,000,  we  never  had  a  dirty  box.  A  change  of 
l>oxes  was  necessitated  by  an  increase  of  pressure  caused  by  the 
six)nge  packing  from  being  in  the  box  so  long,  and  while  we  did 
not  have  any  gas  to  blow  out  our  lutes  overflowed  and  gave  a 
warning  to  us  and  we  would  get  at  the  box.  Mr.  Norris' s 
remark  is  appropos,  that  he  might  have  been  using  it  for  5  years 
and  it  had  not  happened,  but  he  may  have  a  telegram  reach  him 
before  he  leaves  here  that  he  has  had  a  blowout. 

Mr.  J.  R.  Lynx — In  an  experience  dating  back  through  many 
years,  I  have  made  more  changes  of  purifying  material  because 
of  oxide  packing  than  from  all  other  causes.  Under  such  condi- 
tion we  had  an  unusual  back  pressure,  and  I  do  not  think  there 
are  very  many  here  who  have  not  had  similar  experience. 

On  motion  of  the  Secretary,  a  vote  of  thanks  was  extended  to 
Editor  Steinwedell  for  his  labors  in  editing  the  last  wrinkle 
budget.  In  putting  the  question  the  President  said:  It  gives  me 
great  pleasure  to  put  the  question  to  a  vote,  because  as  Editor 
of  the  Wrinkle  Department  for  some  years  I  know  something  of 
the  labor  required.  The  stock  of  Wrinkles  has  been  largely 
added  to,  but  the  supply  does  not  keep  pace  with  the  demand. 

Thk  Secrktary — I  have  something  to  add  to  that.  In 
addition  to  the  labor  of  Mr.  Steinwedell  as  Editor  of  the  Wrinkle 
Department,  the  presentation  of  which  you  have  had  to-day,  he 
in  the  last  year  compiled  and  edited  the  publication  of  Wrinkles 
of  all  the  Associations,  from  the  years   1890  to   1900,   inclusiv^e. 
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It  was  ^  book  approaching  something  like  600  pages.  It  was 
mailed  to  all  the  members  of  the  Association,  and  from  a  perusal 
of  them  you  will  have  an  idea  of  the  immense  amount  of  effort  of 
a  thorough  and  painstaking  sort  that  was  required  of  him  to  do 
in  his  work  in  the  past  year,  so  that  a  more  than  usual  hearty 
vote  of  thanks  is  due  to  Mr.  Stein wedell. 

The  President — The  Secretary  amends  his  motion,  therefore, 
to  the  effect  that  we  give  Mr.  Steinwedell  a  more  than  usually 
hearty  vote  of  thanks  and  appreciation.  I  think  when  we 
remember  that  volume  of  Wrinkles  he  compiled  and  put  together 
in  united  shape  (and  it  has  many  good  points),  whenever  we  have 
an  evening  off  and  need  something  to  do,  we  can  examine  that 
volume  all  the  more  to  the  appreciation  of  what  Mr.  Steinwedell 
has  done. 

RESIGNATION  OF  EDITOR  STEINWEDELL. 

The  Secretary  read  the  following  letter  of  resignation  as  Editor 
of  the  Wrinkle  Department  by  Editor  Steinwedell: 

Mr.  Jas.  W.  Dunbar,  Sec,  Western  Gas  Association:  I 
hereby  tender  my  resignation  as  Editor  of  the  Wrinkle  Depart- 
ment of  the  Western  Gas  Association,  to  take  effect  at  the 
meeting  in  June,  1904. 

The  co-operation  of  the  members  and  others  in  assisting  this 
Department  has  been  greatly  appreciated  and  I  thank  them  for 
Ihe  cheerful  support  offered.  Yours  ver>'  truly, 

W.  E.  Steinwedell. 

The  President — Last  year  I  think  Mr.  Steinwedell  resigned; 
he  is  still  with  us.  I  think  this  year  he  means  it,  and  I  think  it 
is  only  fair  that  his  resignation  be  accepted,  as  seems  to  be  his 
wish,  and  the  election  of  his  successor  will  fall  in  with  the  elec- 
tion of  our  officers  which  we  will  take  up  in  a  few  moments. 
Shall  the  resignation  be  accepted  as  it  stands? 

On  motion  of  Mr.  Norris,  duly  seconded,  the  resignation  of 
Mr.  Steinwedell  as  Editor  of  the  Wrinkle  Department  was 
accepted  with  regrets. 

PRELIMINARY  VOTE  OF  THANKS. 

Mr.  T.  D.  Miller — Before  we  go  into  the  election  of  officers, 
there  is  a  little  matter  that  has  been  customary,  not  because  it  is 
customary,  but  because  I  feel  in  this  particular  instance  it   is  not 
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csviu.uc    »ui  will  be  heartily  indorsed  by  ever>'body,    as 

.V n;  ^\eui>cu£>i  their  shadow  before.'*     I  am  sure  everyone 

X'V.  ^  .viicciiy  willing  and  anxious  to  vote  an  unusually  hearty 
X.  .^  . .  .  i«)kii^x  Lo  the  Committee  of  Entertainment  who  have  had 
:**  ,^^  .  :.i%:  !ov.\ii  entertainment  of  this  meeting  of  the  Western 
^v>      v>5<v<aLioii,    and    I,    therefore,     make    such    a    motion. 

s     .  KiLNii»L:Nr — Certainly  no  other  motion  will  give  us  more 

.V    yj  ^v.»ic  upon  than  that  to  show  our  appreciation  of  the 

^.vv   *i^»  v  'i  '.Ik  local  committee.     They  have  had  an  unusual 

.  -v.     »  ■.\.vi.»le  to  take  care  of ;  they  have  had  a  complication 

..^v.iicuiN  aiising  from  two  organizations,   two  bodies  of 

■s\s  ;i^.  '.lie  Western  to-day  and  various  representatives  of 

s    V »v xia aou>  to- morrow  and  next  day .     And  they  have  had 

.  x    .  \  :i^  vvuviuions  connected  with  the  Exposition  here  to 

.Kv.  »*  .»!.      *.  Nil j»^K>8ie  the  gentlemen  here  and  the  public  gener- 

.    %     ;  :.vv..u^.  :iK' ditSculty  of  putting  these  things  through  in 

.v»v  .>  nIuijv  vluriug  an  exposition  year  and  it  is  with  special 

s.;*  bv'Une  you  the  motion   for  action  showing  our 

.  o,;  .'i  .hv  work  Mr.   Cowdery  and  his  able  assistants, 

..K',.»vi  N  xou  oi  them!     They  have  done  valiantly.     The 

...;v:v  uiU  >cvvmled  and  is  before  you  for  action.  Those 

.   .  X  v\v:  ^»i  thanks  to  our  good  local  friends  here  who 

xy  .   ...sli  »;k»vnI  care  of  us  will  say  aye. 

,  ..V*..  %\.i.N  unanimously  carried. 

X  .  ..  '.'^M-     The  man  who  dares  to  vote  to  the  contrary 

M.KCTION  OF  OFFICERS. 

.  y..%..s\i  L^ivn  i^roceeded  to  the  election  of  officers  for 
ys».^    wiiich  resulted  as  follows  : 

V»    VV  i.>.  Thwing,  St.  Louis,  Mo. 
\a;.u<'<*'-  -Mr.  Paul  Doty,  St.  Paul,  Minn. 
.  ,      V  v.ui'V/-— Mr.  K.  M.  Mitchell,  St.  Joseph,  Mo. 

'-u\x^*t''     Mr.  J.  W.  Dunbar,  New  Albany^ 


.  ■» 


*  *  \ 


\x   ^ 


\ 
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N     \\^>!\v   *  wars) — D.   R.  Warmington,  Cleve- 
>J<Sx  ^    ?^^m\x\Wn.  Cleveland,   O.;  W.   A.   Baehr, 
V    Vv    \V  '^'^  ^"*^*^'  Philadelphia,  Pa. 
K       .     V  ^^NV  X  ^^^»^^     "•  ^-  I^ol^erty,  New  York  City. 
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SOME  RESPONSES. 

Mr.  Thwing — Gentlemen,  it  would  be  impossible  for  me  to  telt 
you  how  I  appreciate  the  honor  that  you  have  done  to  me. 
Words  would  not  be  adequate.  You  know  I  love  the  Association 
in  all  its  workings.  .  That  is  enough  to  say. 

Mr.  Doty — Gentlemen,  I  am  deeply  appreciative  of  your 
courtesy  in  bestowing  upon  me  the  honor  of  the  election  to  be 
your  Vice-President.  I  hesitate  to  think  myself  worthy  of  this 
mark  of  your  favor.  I  know  the  splendid  work  that  has  been 
done  by  those  who  have  been  oflficers  of  your  Association,  and 
their  inspiration  leads  me  on  to  hope  that,  with  your  assistance,^ 
I  may  be  successful  in  furthering  the  good  work  of  the  Western. 
The  phrase  * 'Captain  of  Industry'*  is  ai  very  common  one  just 
now.  It  is  something  nice  to  roll  around  one's  tongue.  In 
Mr.  Shelton  you  have  a  true  example  of  a  Captain  of 
Industry.  He  is  a  leader  of  men.  You  have  selected  this  year 
Mr.  Thwing  to  be  your  Captain  of  Industry,  and  I  may  say  you 
have  chosen  me  to  be  your  Lieutenant  of  Industry.  I  assure  you 
it  will  be  my  pleasure  to  work  as  Mr.  Thwing' s  lieutenant  to 
further  the  work  and  advance  the  interests  of  the  Western  Gas 
Association. 

• 

PROPOSING  A  CHANGE  IN  ELECTION  POLICY. 

Mr.  Doty — Before  we  adjourn,  Mr.  President,  it  seems  to  me 
the  Association  should  give  some  thought  to  the  value  of  its  time 
in  these  conventions.  At  the  least  calculation,  this  meeting 
probably  costs  $10,000,  paid  in  the  expenses  of  the  delegates  in 
attendance.  Assuming  a  6- hour  session,  it  would  make  the 
expense  per  hour  over  $1,500;  60  minutes  to  the  hour  would 
make  the  expense  $25  per  minute.  It  seems  to  me  this  method 
of  election  by  convention  balloting,  although  democratic  and 
popular,  could  be  changed  without  sacrificing  any  of  the  freedom 
of  the  ballot  which  has  become  the  settled  policy  of  the  Western. 
May  I  suggest  that  this  matter  be  referred  to  the  Directors,  with 
instructions  to  report  at  the  next  meeting  on  a  plan  that  will  be 
practicable  to  secure  a  popular  election  of  oflScers  with  the  least 
expenditure  of  time  on  the  floor  of  the  convention.  I  am  sure 
the  Directors  can  be  entrusted  to  devise  a  plan  that  will  not  only 
give  the  fullest  opportunity  for  the  expression  of  the  desires  of 
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the  members,  but  at  the  same  time  expedite  the  work  of  the 
con\*ention.  and  also  avoid  any  nomination  by  committees  having 
in  mind  the  perpetual  selection  as  officers  the  friends  of  the  com- 
mittee. The  latter  practice  the  Western  will  not  tolerate.  So  I 
move  you.  Mr.  President,  that  the  Board  of  Directors  be  and  they 
hereby  are  instructed  to  prepare  and  submit  to  the  next  meeting 
of  the  Association  a  plan  under  the  constitution  whereby  the 
election  of  officers  by  ballot  can  be  more  expeditiously  carried 
out.  and  still  provide  for  a  full  and  free  expression  of  the  desire 
of  the  nieml^rs  in  the  election  of  officers. 

Mr.  Chollar — The  by-laws  provide  that  officers  shall  be 
elected  by  ballot  only.  All  we  have  to  do  is  to  appoint  nominating 
conunittees  to  select  officers.  It  requires*  no  action  at  all  by  the 
Association.     The  by-laws  are  all  right  in  either  place. 

Mr.  CorLKY — This  method  was  changed  at  the  Cincinnati 
nieetinyj:  in  1897  or  1898.  It  was  changed  back  after  that  conven- 
tion, and  the  present  method  has  .since  obtained.  It  was  the 
sense  of  the  Association  at  that  time. 

Thk  Secret-\rv — I  do  not  believe  the  method  of  electing 
officers  can  be  changed  except  by  changing  the  by-laws. 
Mr.  Doty's  motion  directs  the  Directors  to  formulate  a  plan  and 
reix)rt:  there  is  nothing  wrong  in  that.  I  second  the  motion.  I 
am  not  in  favor  of  changing  the  method,  but  I  think  that  is  the 
best  way. 

Thk  President — The  motion  is  to  refer  the  matter  to  the 
Directors  to  formulate  a  plan  and  report  to  the  next  meeting  of 
the  Association,  when  the  Association  can  reject  or  adopt  it  as  it 
.sees  fit.     [Adopted.] 

On  motion  the  following  paper  on 

THK  VENTILATION  OF  GAS  RETORT  HOUSES. 

by  Mr.  Alfred  Lotz,  of  Chicago,  was  taken  as  read,  and  ordered 
incor|x>rated  in  the  proceedings. 

The  various  branches  of  engineering  each  have  their  partictilar 
and  i>eculiar  problems  to  be  solved.  Some  of  these  peculiar 
problems  are  solved  in  different  ways  by  different  engineers, 
under  whose  notice  they  chance  to  come,  as  follows: 

Some  figure  out  to  a  nicety  just  what  size  and  style  of  appa- 
ratus   is    going    to    give   them   the   best   results,    basing   their 
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assumptions  and  calculations  on  theory.  Others  will  make  a 
guess  at  what  they  think  looks  plausible  and  should  do  the  work, 
and  the  last  class  of  engineers  base  their  calculations  on  extensive 
practical  experience  coupled  with  theory,  and  a  large  percentage 
of  that  factor  in  all  branches  known  as  **common  horse  sense." 
This  latter  is  the  class  of  engineers  the  world  over  who  are  most 
successful. 

I  have  been  directly  connected  with  the  various  branches  of 
engineering,  including  electric,  mechanical,  hydraulic,  and,  at 
present,  with  pneumatic,  as  pertaining  to  heating,  ventilating 
and  dr>dng,  and  in  no  other  branch  is  that  valuable  factor, 
experience,  more  necessary  than  in  heating  and  ventilating 
engineering.  In  the  ventilating  branch,  especially,  it  is  a  sad 
but  true  fact  that  the  great  majority  of  so-called  engineers  are 
prone  to  make  definite  assertions  with  bold  front,  with  no  actual 
experience  or  knowledge  to  back  them  up,  and  in  laying  out  a 
ventilating  plant  for  a  specific  purpose  will  rely  entirely  on  their 
ability  to  make  a  good  guess,  and  as  a  natural  consequence,  often 
come  to  grief,  both  as  regards  themselves  and  customers. 

The  problem  of  ventilating  a  building  used  for  any  specific 
purpose  is  rather  more  complicated  than  would  appear  on  tlie 
surface.  It  is  easy  enough  for  an  engineer  to  say  an  air  change 
of  once  every  minute  or  two  will  give  the  proper  results,  but  that 
is  not  all  that  must  be  taken  into  consideration. 

For  instance,  suppose  you  have  a  large  kitchen  with  ranges 
which  are  generating  considerable  steam,  there  is  really  no  way 
to  figure  out  a  ventilating  plant  on  any  prescribed  formula,  and 
it  resolves  itself  into  a  matter  of  experience  only  as  to  how  often 
the  air  should  be  changed  to  give  the  proper  results. 

Again,  we  have  a  large  paper  and  pulp  mill.  Here  at  least  we 
have  a  definite  basis  for  our  calculations.  We  know  how  many 
tons  of  dry  material  they  wish  to  produce  per  day  of  24  hours. 
We  know  what  percentage  of  water  this  material  holds  when  in  a 
wet  state,  and  also  know  how  much  is  evaporated  per  hour,^ 
which  in  even  an  average  mill  is  quite  considerable.  On  cold 
days  especially  this  moisture  condenses  as  soon  as  it  is  formed, 
and  the  entire  room  is  filled  with  the  vapor  so  that  one  cannot 
see  a  distance  of  four  feet.  To  try  and  remove  this  vapor  by^ 
means  of  a  fan  only  is  almost  a  practical  impossibility,  and  it  is 
consequently  necessary  to  blow  heated  air  into  the  room  in  such 
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<iuantities  that  the  moisture  will  be  taken  up  and  held  in  suspen- 
sion by  same.  Then,  by  means  of  a  ventilating  fan,  connected 
with  hoods  over  the  machines,  the  moisture  laden  air  is  removed 
from  the  building,  the  moisture  becoming  a  vapor  the  instant  it 
comes  in  contact  with  the  outside  air.  By  this  means  the  atmos- 
phere in  the  room  is  kept  practically  clear. 

Every  gas  house  manager  and  superintendent  is  only  too 
familiar  with  the  very  objectionable  features  connected  with  the 
old  time  method  of  quenching  hot  coke  from  the  retorts,  the  delay 
in  handling  it  when  quenched,  the  deterioration  of  ironworks  in 
the  building,  and  the  danger  to  the  working  force,  as  well  as  the 
inefficiency  of  same,  all  due  to  the  accumulation  of  steam  and  gases 
arising  from  the  coke,  and  the  inability  to  get  rid  of  it  in  any- 
thing like  a  reasonable  time. 

Many  schemes  have  been  resorted  to  in  order  to  overcome  this 
difficulty,  but  none  of  the  older  forms  have  given  anything  like 
desirable  results.  In  retort  houses  where  half-depth  benches  are 
used,  the  coke  being  drawn  directly  on  to  the  charging  floor  and 
quenched",  the  natural  ventilation  due  to  a  high  roof  is  depended 
on,  and  if  external  atmospheric  conditions  are  favorable  the 
results  may  be  more  or  less  satisfactory. 

But  where  either  half-depth  or  full-depth  benches  are  used  in 
connection  with  a  separate  charging  floor,  the  coke  being 
deposited  underneath  this  floor  and  quenched  there,  the  ventila- 
tion becomes  a  very  serious  matter.  I  have  been  in  some  plants 
where  this  room  was  connected  with  large  stacks  running  up 
through  the  charging  floor  and  through  the  roof  above,  another 
had  a  trough  suspended  at  the  ceiling,  and  which  trough  was 
connected  with  a  large  steel  plate  pan,  the  trough,  of  course, 
having  a  certain  number  of  openings  to  act  as  intakes  for  the 
system.  Another  plant  (Minneapolis)  had  a  large  disk  ventila- 
ting fan  placed  at  each  end  of  the  retort  house  underneath  the 
charging  floor.  This  fan  was  60  feet  in  diameter,  and  when 
ritntiiiig  at  .vki  revolutions  per  minute  was  handling  63,000  cubic 
Svvi  of  air  |ht  nunntc,  requiring  8-horse  power  engine  capacity  to 
diivr  It.  Thin  latter  was  the  best  arrangement,  as  far  as  the 
ir»iult»  wrif  concerned,  and  it  may  be  interesting  to  give  it'a 
little?  rloMcr  attention. 

Tht?rt?  were  22  l)cnches  of  9's,  the  entire  stack  being  1 1  benches 
Jong  and  2  deep,   the  benches  being  placed  back  to  back.     The 
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room  below  the  charging  floor  was  180  feet  long,  65  feet  wide 
and  II  feet  high,  making  a  total  of  about  130,000  cubic  feet; 
allowing  for  the  space  occupied  by  the  stack,  which  amounted  to 
33,000  cubic  feet,  we  have  left  97,000  cubic  feet.  The  fan 
capacity,  as  above  stated,  was  63,000  cubic  feet  per  minute. 
This  would  give  an  air  change  of  once  in  every  i  j4  minutes 
approximately.  The  natural  conclusion  would  be  that  the  room 
ought  to  be  perfectly  free  from  steam  and  gases  in  i  J^  minutes 
after  the  quenching  was  completed.  The  actual  results,  how- 
ever, were  far  from  that,  the  reason  being  that  there  were  alwa}'^ 
more  or  less  windows  and  doors  open  near  the  fan,  and  the  air 
would  rush  in  from  these,  supplying  the  fan  wuth  all  the  air  it 
could  handle  and  short  circuiting  that  part  of  the  room  which 
really  needed  the  ventilation  most. 

The  only  possible  way  to  have  accomplished  a  complete 
removal  of  the  steam  would  have  been  to  have  the  air  replacing 
that  which  was  exhausted  by  the  fan  enter  at  the  farthest  point 
from  the  fan  and  keep  all  the  windows  and  doors,  as  well  as  all 
openings  between  rooms  underneath  and  above  charging  floor, 
closed,  which,  of  course,  is  not  to  be  thought  of  in  a  retort 
house. 

We  will  now  take  up  a  ventilating  system  recently  devised  by  a 
firm  of  ventilating  engineers  of  Detroit,  Mich. 

About  October  or  November  of  last  year  the  Detroit  Gas 
Company,  Mr.  B.  O.  Tippy,  Superintendent,  laid  the  proposition 
of  ventilating  its  retort  house  before  the  engineers  in  question, 
and  the  problem  was  gone  over  and  looked  into  very  carefully. 
At  about  the  same  time  we  received  a  request  from  Mr.  Douglas, 
Manager  of  the  Ann  Arbor  (Mich.)  Gas  Company,  asking  us  to 
look  into  the  subject  as  pertaining  to  their  plant.  This  latter 
was  taken  up  by  the  writer  p>ersonally. 

There  were  many  questions  which  presented  themselves,  and  I 
daresay,  with  all  the  vast  experience  we  have  had  along  other 
of  manufacturing  plants,  the  proposition  of  ventilating  a  gas 
retort  house  successfully  was  an  experiment  with  us,  as  well  as 
with  the  gas  company.  However,  two  systems  were  devised 
which  have  been  covered  by  letters  patent  and  installed,  one  in 
the  Detroit  plant,  the  other  in  the  Ann  Arbor  plant.  In  actual 
principle  the  plants  are  the  same,  though  in  construction  they 
differ  very  materially,  and  I  will  only  give  a  description  of  the 
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one  at  Detroit,  which  was  finally  decided  on  as  the  standard  of 
design  and  construction  for  all  future  plants. 

Underneath  the  charging  floor,  and  running  the  full  length  of 
the  stack,  is  suspended  a  hopper  made  of  reinforced  concrete 
construction,  and  heavy  structural  and  sheet  steel.  This  hopper 
is  suspended  from  the  I  beam  forming  a  part  of  the  construction 
of  the  charging  floor.  About  6  feet  of  head  room  is  left  between 
the  bottom  of  the  hopper  and  the  floor  of  the  coke  discharge 
room.  The  front  of  this  hopper  is  provided  with  heav>'  sheet 
steel  doors,  one  door  for  each  set  of  retorts,  a  set  constituting  the 
retorts  in  the  same  vertical  plane.  For  each  door  is  furnished  a 
water  spray  for  quenching  the  coke.  The  end  farthest  from  the 
ventilating  apparatus  is  closed  only  enough  so  as  not  to  allow 
the  coke  from  the  last  set  of  retorts  to  fall  out  of  the  hopper. 

At  the  other  end  of  the  hopper  a  large,  heavy  sheet-steel  flue 
connects  with  the  inlet  of  a  ventilating  fan.  From  the  discharge 
end  of  the  fan  a  steel  flue  runs  through  the  outside  wall  of  the 
retort  house,  which  conducts  all  steam  and  gases  arising  from 
the  process  of  quenching  the  coke  into  the  outside  atmosphere. 

The  fan  is  driven  either  by  direct  connected  steam  engine  or  an 
electric  motor.  The  fan  and  engine  can  be  placed  in  any  conven- 
ient comer  and  out  of  the  way.  In  the  Detroit  plant  it  is  placed 
underneath  the  charging  floor,  whereas  in  Ann  Arbor,  Minne- 
apolis and  elsewhere,  it  is  placed  in  one  comer  on  the  charging 
floor.  The  question  will  naturally  arise:  **How  do  you  know 
how  much  steam  and  gas  arise  from  the  process  of  quenching  hot 
coke  with  water,  and  how  would  the  size  of  the  apparatus  vary 
with  the  different  sizes  of  retort  houses?*'  This  is  a  very  simple 
matter  when  thoroughly  understood,  and  leaves  absolutely  no 
room  for  guesswork,  but  resolves  itself  into  a  definite  train  of 
calculation,  that  may  be  roughly  summed  up  as  follows: 

We  will  take  a  stack  consisting  of  a  series  of  full-depth  benches 
of  9's.  The  maximum  amount  of  coke  that  will  be  drawn  at  any 
one  time  will  be  that  taken  from  three  retorts  of  one  bench 
multiplied  by  the  number  of  benches,  and,  knowing  the  amount 
of  coal  charged  into  each  retort,  we  have  the  total  amount  of  coke 
discharged.  As  the  time  consumed  in  quenching  the  coke  is 
very  short  compared  to  the  time  elapsing  between  the  drawings 
this  latter  does  not  come  into  the  calculation.  Coke  leaves  the 
retort  at  a  bright  cherry  red  heat,  which  is  about  1,800°  F.,  and 
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we  know  from  definite  engineering  data  that  it  takes  a  certain 
number  of  heat  units  to  raise  a  pound  of  coal  to  its  equivalent  in 
coke  to  that  temperature,  and  that  this  coke  when  cooling  will  give 
off  the  same  heat  it  has  absorbed.     Taking  the  specific  heat  of 
coke  at  that  temperature  we  can  figure  back  how  much  water  is 
necessary  to  absorb  the  heat  given  off  by  the  coke.     From  this 
we  can  figure  the  number  of  cubic  feet  of  steam  and  gases  result- 
ing, and  allowing  a  co-efficient  deduced  from  experience  for  the 
additional  air  necessary  to  absorb  the  moisture,  we  have  the  total 
number  of  cubic  feet  of  gases  to  be   handled  by  the  fan.     The 
vacuum  at  which  this  fan  must  work  is  dependent  entirely  on  local 
conditions,  and  varies  from  }4-inch  water  gauge  to  3-inch  water 
gauge,  and  must  be  figured  to  conform  with  the  individual  lay- 
out.    The  power  required  by  the  fan  is  dependent  on  the  total 
number  of  cubic  feet  of  gases  handled  per  minute,  and  on  the 
vacuum  necessary,  which  will  vary  anywhere  from  6  to  2o-horse 
power.     The  operation  of  the  system  is  as  follows:     Just  before 
the  coke  is  drawn  the  fan  is  started  up  and   a  current   of  air 
rushes  through  the  hopper.     The  coke  is  then  drawn  and  allowed 
to  fall  into  the  bottom  of  the  hopper.     Just  before  drawing  the 
coke,  however,  the  water  is  turned  into  the  spray  pipes.     The 
quenching  starts  the  instant  the  hot  coke  and  water  meet,  and 
the  steam  and  gases  arising  in  consequence  are  caught  by   the 
current  of  air  in   the   hopper  and   taken   out   of  the   building 
through  the  fan.     After  the  coke  has  been  thoroughly  cooled  the 
water  is  turned  off  and  the  coke  allowed  to  remain  in  the  hopper 
for  about  5  or  10  minutes  while  the  fan  is  still  running.     The 
air  now  going  through  the  hopper  is  perfectly  dry  and  permeates 
every  particle  of  coke,   thus  absorbing  all  water  left  and  thor- 
oughly drying  out  the  coke,  making  it  marketable  the  minute  it 
leaves    the    hopper,    a   feature    which   has  never  before  been 
accomplished,  and  one  which  will  save  hundreds  of  dollars  for  the 
gas  company,  and  would  pay  for  the  installation  of  the  system 
in  a  very  short  time,   thus  making  the  outfit  a  profit  earning 
device. 

Another  valuable  feature  of  this  system  is  the  fact  that  it  can 
be  used  advantageously  in  connection  with  an  automatic  con- 
veyor system.  After  the  coke  is  quenched  and  dried  in  the 
hopper  it  is  drawn  out  and  allowed  to  fall  into  the  conveyor, 
thus  obviating  the  necessity  of  quenching  the  coke  while  in  the 
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conveyor  and  thereby  causing  an  undue  deterioration  thereof. 
This  in  itself  is  a  very  important  factor,  as  a  conveyor  sj^tem  is 
ver>'  expensive,  and  it  has  been  stated  to  the  writer  that  some 
gas  companies  have  charged  as  much  as  60  per  cent,  of  the  cost 
of  the  conveyor  against  it  for  depreciation  for  one  year.  From 
this  it  is  evident  that,  if  a  conveyor  were  handling  dry  coke 
instead  of  being  subjected  to  the  intense  heat  of  the  coke  as  it 
leaves  the  retort,  and  then  to  the  destructive  and  corrosive  action 
of  the  hot  steam  and  gases  due  to  the  quenching,  the  life  of  the 
conveyor  will  be  greatly  prolonged  and  its  depreciation  materi- 
ally reduced;  and  a  great  saving  for  the  gas  company  will  be  the 
result. 

THE  NEW  MEMBERS  ELECTED 

were: 

Active. 

Andrew,  J.  C,  Denver,  Col.  Dunbar,  Geo.  L.,  St.  Louis,  Mo. 

Aldrich,  Spokane,  Wash.  Evans,  C.  B.,  St.  Louis,  Mo. 

Adams,  H.  E.,  Stockton,  Cal.  Fisher,  D.  J.,  St.  Louis,  Mo'. 

Ames,  K.  L.,  Benton  Harbor,  Fowler,  B.  C,  Richmond,  Ind. 

Mich.  Fulkerson,  St.  Charles,  Mo. 

Barbour,  G.  H.,  Detroit,  Mich.  Griflfith,  J.  L.,  Sedalia,  Mo. 

Beyerle,  W.  P.,  Council  Bluffs,  Hassenbrush,  St.  Louis,  Mo. 

Iowa.  Holman,  C.  L.,  St.  Louis,  Mo. 

Busch,  J.  L.,  Decatur,  111.  Hood,  J.  E.,  Knoxville,  Tenn. 

Bixby,  H.,  Quincy,  111.  Jones,  J.  O.,  St.  Louis,  Mo. 

Britsch,  M.,  Chicago,  111.  Kay,  Jno.  M.,  Chicago,  111. 

Clabaugh,  G.  W.,  Omaha,  Neb.  Kraft,  R.  P.,  Milwaukee,  Wis. 

Clark,  J.  C.  D.,  St.  Louis,  Mo.  Law,  A.  R.,  Durham,  N.  C. 

Cobb,  O.  P.,  St.  Louis,  Mo.  Lyons,  B.  F.,  St.  Louis,  Mo. 
Calkins,  W.  B.,  St.  Louis,  Mo.  Leamy,  Alan,  Pittsburg,  Pa. 

Cornish,    R.    C,    Milwaukee,  Moran,  G.  N.  Sedalia,  Mo. 

Wis.  Markhus,  C.  G.  F. 
Cocke,  J.  T.   B.,   Birmingham,   Miller,  W.  B.,  Augusta,  Ga. 

Ala.  Marshall,  F.  L.,  Centralia,  111. 

Chubb,    C.    W.,  Kansas  City,  McCorkendale,  Sherman,  Tex. 

Mo.  Olmstead,  G.    G.,     Knoxville, 
Cutcheon,  M.  H.  Tenn. 

Colvin,  T.  E.,  Muncie,  Ind.  Pullen,  J.  T.,  Ottawa,  111. 

Deane,  E.  M.,  Vincennes,  Ind.  Runner,  R.  K.,  Dekalb,  111. 
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Reger,  W.  S.,  St.  Louis,  Mo.      Vance,  S.  M.,  Bristol,  Tenn. 
Ritchey,  L.  J.,  St.  Louis,  Mo.     Van   Ness,    E.    G.,   St.    Louis, 
JLettew,  J.  H.,  Selma,  Ala.  Mo. 

Sullivan,  R.  O.,  Leadville,  Col.  Whithed,  Boulder,  Conn. 
Stannard,  C.  M.,  Denver,  Col.    Whitfield,  Al.,  Chicago,  111. 
Schott,W.H.,Bloomington,Ind.  White,  W.  F. 
Steinwedell,  Geo.,  Denver,  Col.  Whitton,  St.  Louis,  Mo. 
Schenck,  Rudolph,  Chicago,  111.  AVhitcomb,   H.   D.,  Jr.,  Jersey 
Scott,  H.  C,  St.  Louis,  Mo.  City,  N.  J. 

Tucker,  C.  A.,  St.  Louis,  Mo.     Watt,  Robt.,  Denver,  Col. 
van    Maur,    J.    D.,  St.  Louis,    Wakeman,  A.  E.,  Glens  Falls, 
Mo.  N.  Y. 

Associate. 

Burgess,  W.  L.,  Omaha,  Neb.    Leavenwort,     M.,     St.    Louis, 
Bingham,  R.  W.,  Philadelphia,  Mo. 

Pa.  Lotz,  Alfred,  Chicago,  111. 

Brill,  A.  P.,  Pittsburg,  Pa.  Martin,  W.  W.,  St.  Louis,  Mo. 

Bigelow,  L.S.,  New  York  City.   McDonald,  A.,  Erie,  Pa. 
Brewer,  R.  B.,  St.  Louis,  Mo.     Miller,  F.  A.,  Bradford,  Pa. 
Bartless,  F.  V.,  Detroit,  Mich.    Osborne,  H.  H.,  Detroit,  Mich. 
Collins,     W.,     College    Point,   Reynolds,    M.    G.,    Anderson, 

N.  Y.  •  Ind. 

Dean,  M.,  New  York  City.  Stadelman,  W.  A.,  New  York, 

Eisner,  J.  M.,  Chicago,  111.  City. 

Goodhue,  A.  E.  Wickham,    E.    F.,   St.    Louis, 

Hicks,  G.  C,  Jr.,  Connersville,  Mo. 

Ind.  Whittmore,  C.   L.,  St.    Louis, 

Heffern,  C.  F.,  New  York  City.  Mo. 

Holmes,  F.,  Milwaukee,  Wis.     Wilkins,    J.    T.,    Connersville, 
Hopton,  L.  R.,  New  York  City.  Ind. 

ROLL  CALL. 
i?vas  answered  by  the  following: 

Honorary  Members, 

Barker,  F.  E.,  Boston,  Mass.      Nettleton,  C.  H.,  Derby,  Conn. 
Howard,  J.  B.,  Galena,  111.  White,  W.  H.,  New  York  City. 
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Light,  G.,  Daytou,  O.  Shattuck,  J.  D.,  Chester,  Pa. 

Lorenz,  J.,  Jackson,  Miss.  Shelton,  P.   H.,   Philadelphia, 

Lynn,  J.  R.,  Waterloo,  la.  Pa. 

Lynn,  J.  T.,  Detroit,  Mich.         Slater,  A.  B.,  Jr.,  Fort  Wayne, 
Macbeth,  A.  B.,  Kansas  City,  Ind. 

Mo.  Spinning,  W.  V.,  Peru,  Ind. 

Mausur,  J.  H.,  Royersford,  Pa.  Stacey,  J.  E.,  Cincinnati,  0. 
McDonald,  W.,  Albany,  N.  Y.   Steinwedell.  W..  Quincy,  111. 
Mcllhenny,  J.  D.,  Philadelphia,  Steinwedell,  W.  E.,  Cleveland, 

Pa.  Ohio. 

Miller,  T.D.,  New  Orleans,  La.  Stephens,    H.    H.,  Brookfield, 
Miller,  A.  S.,  Baltimore,  Md.  .  Mo. 

Mockett,  W.  E.,  Dallas,  Tex.     Strohn,  R.  N.,  La  Grange,  111. 
Morrell,  E.  E.,  Oak  Park,  111.     Stiles,  A.  K.,  Streator,  111. 
Murdock,  J.'W.,  Joliet,  111.         Swann,  H.  R.,. Louisville,  Ky. 
Norris,  R.,  Philadelphia,  Pa.      Sweetihann,    M.    M.,     Kansas 
Olds,  H.  L.,  Lincoln,  111.  City,  Mo. 

O'Malley,  P.,  Aurora,  111.  Tayler,  G.  H.,  Warren,  O. 

Perkins,  B.  W.,  South  Bend,   Tippy,  B.  O.,  Detroit,  Mich. 

Ind.  Thwing,  O.  O.,  St.  Louis,  Mo. 

Pratt,  E.  G.,  Milwaukee,  Wis.   Travis,   F.    M.,    New    Haven, 
Purcell,  T.  V.,  Chicago,  111.  Conn. 

Quinn,  A.  K.,  Newport,  R.  I.    Walsh,  J.  T.,  Chicago,  111. 
Ramsdell,   G.  G.,  New  York  Waring,  G.  H.,  Omaha,  Neb. 

City.  Warmington,  D.  R.,  Cleveland, 

Roper,  G.  D.,  Rockford,  111.  Ohio. 

Runner,    Z.  T.  F.,  Freeport,  111.  Young,  J.,  Allegheny,  Pa. 
Searle,R.M.,  Mt.Vernon,  N.Y.  Young,  R.,  Pittsburg,  Pa. 

Assoda/e, 

Ambler,  T.  M.,  St.  Louis,  Mo.  Guldlin,  O.  N.,  Fort  Wayne, 

Buckley,  J.  C,  Chicago,  111.  Ind. 

Carpenter,  H.  A.,  Pittsburg,  Harper,  H.  D.,  Chicago,  111. 

Pa.  Hay  ward,  S.    F.,    New   York 
Claybourne,  C.   W.,  Chicago,  City. 

111.  Hdme,  W.    E.,    Philadelphia, 
Collins,  D.  J.,  Philadelphia,  Pa.  Pa. 

Eaton,  A.  B.,  Chicago,  111.  Humphrey,  A.  H.,  Kalamazoo, 
Elliott,  H.  J..  Chicago,  111.  Mich. 

Gilman,  G.  P.,  Jr.,  Chicago,  111.  Jacobs,  C.  H.,  Detroit,  Mich.* 
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Johnston.  E.   D.,  Connersville,  Persons,  F.  R.,  Toledo,  O. 

Ind.  Reilly,  J.  A.,  Cincinnati,  O. 

Kahn,  L.,  Hamilton,  O.  Rnssell,  D.  R.,  St  Lonis,  Mo. 

Lea,  H.  I.,  Fort  Wayne,  Ind.     Scfaall,  H.  D.,  Chicago,  111. 
Lindsay,  C  R.,  Jr.,  Chicago,  111.  Shirra,  J.  C,  Milwaukee,  Wis. 
Marquis,  P.  S.,  St.  Louis,  Mo.     Stacey,  A.  J.,  Cincinnati,  O. 
McDonald,  D.,  Albany,  N.  Y.     Stratton,  S.  S.,  Chicago,  111. 
Mcllhenny,  J.,  Philadelphia,  Pa.  Terhune,    C.    F.,    New    York 
Morava,  W.,  Chicago,  111.  City. 

Mordue,  T.  N.,  Chicago,  111.       Van  Wie,  E.  G.,  Detroit,  Mich. 
Mueller,  R.,  Decatur,  111.  Weber,  O.  B.,  New  York  City. 

Osius,  G.,  Detroit,  Mich.  Wickham,  L.,  St.  Louis,  Mo. 

Parker,  G.  W.,  New  York  City.  Witherden,G.  M.,  Philadelphia^ 
Patton,  W.  H.,  Chicago,  111.  Pa. 

On  motion  the  Convention  was  declared  adjourned. 
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—  OF  THE  — 


WESTERN  GAS  ASSOCIATION- 


TWENTY-EIGHTH  ANNUAL  MEETING 

—  HELD  AT  — 

AUDITORIUM  HOTEL,  CHICAGO.  ILL. 

May  17,  18,  19,  ld05. 


FIRST  DAY-MORNING  SESSION. 

The  President,  Mr.  O.  O.  Thwing  (St.  touis,  Mo.),  called  the 
meeting  to  order,  at  10:15  A.M.,  Wednesday,  May  17th.  The 
Secretary's  desk  was  in  charge  of  Mr.  James  W.  Dunbar,  of 
New  Albany,  Ind.  The  President  introduced  Mr.  H.  S.  Taylor, 
City  Prosecuting  Attorney  for  Chicago,  who,  speaking  in  behalf 
of  Mayor  Dunne,  made  the  following 

WELCOMING  ADDRESS 

Mr.  Chairman,  Gentlemen  of  the  Western  Association  of  Gas 
Engineers:  Until  this  morning  it  was  the  confident  expectation 
of  his  Honor,  Mayor  Dunne,  that  he  would  be  present  himself  at 
this  hour  and  perform  in  person  the  pleasant  function  that  has 
fallen  to  me.  When  I  arrived  at  the  City  Hall,  however,  this 
morning,  I  was  summoned  to  the  Mayor's  oflSce  and  he  asked  me 
to  be  his  representative  on  this  occasion.  He  charged  me  to 
extend  to  you  his  respectful  salutations  and  to  express  to  you  a 
welcome  upon  his  behalf  and  upon  behalf  of  the  city  of  Chicago 
upon  the  occasion  of  this  gathering.  He  charged  me  to  say  that 
nothing  but  a  pressing  and  imperative  duty  would  have  been 
permitted  to  interfere  with  what  would  have  been  to  him  a 
pleasant  office  as  well  as  a  duty.  He  also  asked  me  to  assure 
you,  gentlemen,  that  you  may  meet  and  conduct  your  meetings 
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RESPONSE  TO  MR.    TAYLOR'S   WELCOMING  WORDS: 

Mr.  President,  Mr.  Taylor  and  Gentlemen  of  the  Western  Gas 
Association:  We  are  deeply  sensible  of  the  claims  upon  the 
honored  Mayor's  time,  and  we  thank  his  representative  very 
much  for  the  cordial  welcome  extended  to  us  in  his  behalf.  We 
know  more  or  less  of  the  city  of  Chicago.  We  also  know  more 
or  less  of  the  Mayor,  and  through  him  his  official  regime.  In 
the  strenuous  campaign  which  has  so  happily  ended  by  placing 
him  in  his  present  exalted  position,  if  there  has  been  any  short- 
comings in  his  character  we  should  certainly  have  heard  of  them. 
We  want  you  to  know  us.  We  are  representing  practically  the 
entire  country.  We  are  engaged  in  serving  the  public  in  our 
monotonous  way,  possibly  obscure  way,  just  as  your  honored 
chief  is  in  his  distinguished  way.  We  hope  to  meet  you  and  him 
in  the  same  spirit  of  simplicity,  candor  and  straightforwardness. 
We  are  here  to  improve  ourselves,  and  by  improving  ourselves 
we  hope  to  improve  the  quality  of  our  service  to  the  public. 

We  know  very  well  the  chances  that  we  took  in  coming  to 
Chicago.  We  know  the  chance  of  the  hold-up  man.  Most  of  us 
have  been  in  Chicago  more  than  once  and  have  met  him  in  all  his 
different  disguises.  We  know  the  chance  we  take  from  your 
scorching  automobile  drivers.  We  know  the  chance  we  take 
that  one  of  your  sky-scrapers  might  collapse  at  an  inopportune 
moment.  We  know  the  chance  that  we  take  in  a  mix-up  with 
your  strikers,  and  possibly  a  mix-up  with  your  strike-breakers, 
and  we  also  know  the  chance  that  we  take  from  an  explosion  on 
the  Lake  front.  I  regret  to  say  it  is  possible  the  New  York  con- 
tingent is  not  as  numerous  as  it  might  have  been,  had  they  not 
feared  that  the  articles  which  their  newspapers  have  been  pub- 
lishing about  the  state  of  affairs  in  Chicago  were  true.  On  the 
other  hand  our  President  will  assure  you,  or  could  assure  you, 
if  he  would  frankly  unbosom  himself,  we  probably  have  a  larger 
delegation  here  from  St.  Louis,  because  they  fear  that  it  is  not 
true.  I  wish,  Mr.  Taylor,  you  would  take  a  message  from  this 
Association  to  your  honored  chief.  Mayor  Dunne.  I  first  want 
to  introduce  to  you  one  of  the  sages  of  this  Association,  **Uncle'- 
Jerry  Howard.     * 'Uncle"  Jerry,  please  stand  up. 

He  is  the  gentleman  with  the  white  beard,   who  has  spent  a 
lifetime  in  the  gas  business.     He   is  an  honorary  member  of  this 
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Association.  He,  too,  comes  from  Glasgow,  although  he  is  as 
Scotch  as  Scotch  whiskey  itself.  Now,  in  the  event  your  chief 
should  see  an  opportunity  to  widen  his  plans  of  municipal  own- 
ership, we  all  from  experience  of  the  last  82  or  83  years  have 
reason  to  believe  that  Uncle  Jerry  will  still  be  with  us.  We  will. 
save  him  the  expense  account  of  the  trip  of  an  expert  from 
Glasgow,  and  if  he  will  pardon  any  of  the  youthful  indiscretions 
or  errors  of  ** Uncle''  Jerry  during  this  time  this  Western  Gas 
Association  will  loan  **Uncle'*  Jerry  to  his  honor.  (Laughter 
and  applause.)  Necessarily  we  are  watching  your  experiment 
here  as  worked  by  Mayor  Dunne,  with  a  great  deal  of  interest, 
and  whatever  may  be  the  outcome,  whether  he  prosecutes  that 
to  a  successful  conclusion  or  not,  those  of  us  who  know  Mayor 
Dunne  are  more  than  satisfied  that  he  brings  to  the  task,  stu- 
pendous as  we  believe  it  to  be,  unusual  qualities  of  mind  and 
character.     We  thank  you  very  much. 

APPOINTING  SOME  SPECIAL  COMMITTEES. 

The  President  announced  the  appointment  of  the  following 
special  committees: 

Piace  of  Next  Meeting , — Messrs.  A.  H.  Barret,  George  Clark 
and  Wm.  McDonald. 

Introduction  of  Visitors. — Mr.  J.  B.  Howard. 

Final  Resolutions. — Messrs.  K.  M.  Mitchell,  George  McLean 
and  Irvin  Butterworth. 

Vice-President  Doty  assumed  the  Chair,  and  the  President 
read  his 

INAUGURAL  ADDRESS. 

In  addressing  you,  gentlemen,  who  have  so  highly  honored  me 
by  selecting  me  to  preside  over  your  deliberations  at  this  time,  I 
have  in  mind  that  our  programme  is  a  long  and  interesting  one 
and  that  no  time  should  be  wasted  by  mereprolixity  or  verbiage. 
I  will  therefore  be  as  brief  as  possible  in  my  remarks. 

Consolidation  of  Gas  Associations. — At  the  Convention  of  the 
Congress  of  Gas  Associations  of  America,  in  St.  Louis,  June, 
1904,  a  plan  was  adopted  for  the  formation  of  a  committee  to 
formulate  a  scheme  for  *'A  Single  Gas  Association  Composed  of 
the  Men  Engaged  in  the  Gas  Industry  in  North  America."     This 


committee  was  to  be  composed  of  two  representatives  from  each 
-^f  the  Associations  then  in  existence  and  of  three  delegates  at 
large.  The  committee  was  duly  appointed  and  has  met.  I  am 
^not  aware  that  any  report  has  been  made  by  this  committee  up 
to  the  present  time,  but  trust  that  the  representatives  from  this 
Association  will  be  prepared  to  report  during  the  present 
meeting. 

The  tendency  of  the  times  is  toward  consolidation,  or  rather 
combination  and  organization  of  allied  interests,  and  there  is  no 
doubt  that,  if  a  satisfactory  plan  can  be  evolved,  much  benefit 
would  be  derived  from  an  organization  of  our  gas  associations 
tinder  one  directing  board  or  committee.  By  means  of  such  an 
organization,  matters  of  large  importance  and  questions  of  much 
complexity  could  be  taken  up  by  the  head  organization,  whether 
called  **Board,**  ''Committee*'  or  "Association,"  and  followed 
to  an  intelligent  and  definite  conclusion,  leaving  the  practical 
4ind  local  questions  to  the  consideration  of  the  individual  associa- 
tions. There  is  no  question  that  sustained  and  continued  study 
of  problems  of  importance  has  not  been  the  practice  in  any  of  our 
Associations,  but  that  members  have  been  encouraged  to  write 
"as  the  spirit  moved  them,"  and  generally  upon  any  subject  that 
Ihey  cared  to  select.  In  consequence,  cumulative  research  has 
jiot  been  the  rule,  except  where  an  individual  member  has  been 
suflSciently  interested  to  undertake  it.  A  general  supervision  by 
a  competent  board  of  the  work  of  all  of  our  gas  associations 
would  certainly  be  beneficial  both  to  them  and  to  the  fraternity 
at  large  but  to  overthrow  and  annihilate  the  older  associations 
and  substitute  in  their  places  a  single  new  one,  is,  in  my  opinion 
extremely  unwise  and  undesirable.  For  our  gas  associations  are 
more  than  mere  vehicles  for  formal  discussion  and  investigation 
of  topics  of  interest  presented  to  them  as  societies.  Their  annual 
meetings  are  opportunities  for  reunions  of  old  friendships  and  the 
beginning  of  new  ones,  among  as  broad-minded  and  capable  a  lot 
of  men  as  ever  associated  together  in  the  same  line  of  business. 
I  regard  the  personal  interchange  of  thought,  experience  and 
opinion,  which  do  not  appear  in  the  printed  proceedings,  as 
i)eing  of  more  value  to  the  members  individually  than  any  part 
of  the  printed  programme.  There  the  young  and  inexperienced 
superintendent,  who  is  puzzled  over  some  course  of  procedure  or 
worried  over  some  condition,  will  meet  those  who  are  competent 
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to  advise  him,  and  who  will  cheerfully  do  so;  there  the  older  and 
experienced  man  replenishes  his  fund  of  knowledge  and  learning- 
from  that  of  the  enthusiastic  younger  one,  fresh  from  the  schools, 
and  full  of  new  methods,  theories  and  discoveries.  This  feelings 
of  fraternity  and  fellowship,  of  mutual  esteem  and  willingness  to- 
assist,  is  especially  noticeable  in  the  Western  Gas  Association, 
and  let  us  hope  that  it  will  remain  a  feature  of  the  Association 
forever. 

In  looking  over  the  records  of  the  Western  Gas  Association  I 
find,  among  the  proceedings  of  1887,  a  paper  prepared  by 
Mr.  Frederick  Egner,  on  **An  American  Gas  Institute."  The 
discussion  following  this  paper  reveals  the  fact  that,  for  several 
years  prcN-ious  to  1 887,  both  the  American  and  the  Western  As- 
sociations had  been  endeavoring  to  form  an  association  or  board 
representing  all  the  gas  associations  and  all  the  gas  companies  in 
the  country,  and  supported  in  much  the  same  manner  as  the 
proposed  **  Single  Gas  Association"  is  to  be  supported  by  the 
scheme  of  organization  submitted  at  the  Gas  Congress.  The 
objects  of  the  Association,  Board,  Institute,  or  what  you  wilU 
were  practically  the  same  as  those  given  as  a  reason  for  the  con- 
solidation of  gas  associations,  namely:  For  mutual  aid  against 
unfair  competition  and  unjust  legislation;  to  gather  and 
disseminate  general  information  regarding  matters  concerning  or 
relating  to  the  industry;  to  more  especially  exert  a  watchful  eye 
over  the  field  of  invention;  to  investigate,  and,  if  possible,  try  ali 
alleged  improvements,  reporting  freely  on  their  value,  and  to 
carry  on  general  research  and  investigation  for  the  benefit  of  the 
gas  industry.  It  seems  that  all  efforts  to  accomplish  any  under- 
taking of  this  kind  died  of  inanition,  due  to  the  indifference 
of  those  who  were  expected  to  aid  the  plan  financially,  and  the 
committee  appointed  to  again  take  up  the  plan,  as  advocated  by 
Mr.  Egner  in  his  paper,  was  compelled  to  report  failure  at  the 
next  meeting  of  this  Association  for  the  same  reason. 

In  view  of  the  doubtful  prospects  of  the  formation  of  a  single 
gas  association  in  the  near  future  from  those  now  in  existence,  I 
would  recommend  that  the  Western  Association  again  take  up 
the  consideration  of  a  Gas  Institute,  and,  having  shown  during 
the  past  year  that  it  was  capable  of  carrying  on,  alone,  a  gas 
exhibit  at  a  World's  Fair,  in  spite  of  former  failures,  I  have  no 
doubt  that  something  tangible  is  bound  to  result.     There  is  no. 
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reason  why  the  preliminary  work  on  a  project  of  this  kind  should 
not  be  undertaken  by  one  body,  put  into  definite  shape  as  far 
as  possible,  and  then  submitted  to  the  other  associations  for  criti- 
cism, amendment  and  finally  co-operation. 

We  Have  Received  a  Proposal, — At  the  last  meeting  of  the  Ohio 
Gas  Light  Association  it  was  decided  by  resolution  to  defer  the 
location  and  time  of  the  next  meeting  of  that  Association,  pend- 
ing a  proposition  to  the  Western  Gas  Association  for  the  holding 
of  a  joint  convention  in  May,  1906,  with  the  object  in  view  of  a 
permanent  consolidation  of  the  two  Associations.  It  is  certainly 
flattering  for  a  rather  sedate  and  elderly  maiden  of  28  to  be 
wooed  by  such  a  young  and  lusty  lover;  but  would  it  be  wise  for 
her  to  encourage  him  in  his  attentions? 

In  the  first  place,  it  is  generally  understood  that,  while  the 
young  man  has  many  good  qualities  and  considerable  ability,  he 
is  inclined  to  be  rather  wild  and  reckless  and  has  grown  to  look 
down  upon  the  old  home  where  he  was  born  and  raised.  He  is 
of  a  roving  disposition,  having  been  seen  in  Pittsburg  this  year 
when  he  should  have  been  at  home  attending  to  his  duties.  It 
has  also  been  whispered  about  that  lately  he  has  been  living 
beyond  his  means  and  is  hardly  in  the  position  financially  to 
assume  the  burden  of  matrimony. 

However,  this  proposition  from  the  Ohio  Association  is  one  of 
grave  importance  to  the  two  Associations,  and  when  it  is  pre- 
sented before  this  meeting  I  hope  that  we  will  have  a  full 
attendance  and  that  no  hasty  action  will  be  taken  in  the  matter. 
If  there  is  any  prospect  of  action  on  the  proposed  organization  of 
American  Associations  in  the  near  future,  I  cannot  see  any 
reason  for  previous  consolidation  of  any  two  or  more  existing 
Associations  pending  such  action.  It  would  be  best  for  them  to 
preser\^e  their  integrity  as  distinct  associations  in  order  that  their 
individual  influence  may  be  felt  when  the  scheme  of  consolidation 
is  reported. 

Municipal  Ownership. — I  wish  for  a  moment  to  call  your 
attention  to  the  present  agitation  of  the  question  of  municipal 
ownership.  Hardly  a  daily  paper  or  magazine  can  be  read  with- 
out finding  some  article  exploiting  the  subject.  Glasgow  is 
sending  her  missionaries  to  this  country  in  large  numbers,  if 
reports  are  to  be  believed,  and  they  are  assiduously  spreading  her 
gospel.     The  literature  of  our  Associations  has  covered  this  field 
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HlrsUm  AsiMMtic-m  mi  ike  W^Hd i  Fmzr, — At  tbe  IjOfi^axia 
PorcJiase  Expo^tioci.  beki  in  St.  Loais.  in  i^ci4.  tbe  gas  indnstry 
tbrocigh  tbe  efforts  ot  tbe  Western  Gas  Asociatioo  and  its  mem- 
bers, recetred  official  reoo^nitioo  for  tbe  first  time  at  any 
Intematiocial  Exhihitioa.  In  tbe  name  of  tbe  Western  Gas 
Association,  one  of  tbe  most  complete  and  attractive  exhToits  in 
tbe  Liberal  Arts  Boilding  was  installed  by  Mr.  F.  H.  Sheltcm, 
our  then  President,  and  personally  supervised,  during  tbe  Expo- 
sition period,  by  Mr.  F.  R.  Persons.  These  gentlemen 
oontriboted  freely  of  their  time  and  brains  to  the  success  of  this 
imdertaking,  and  its  unqualified  success,  now  a  matter  of  history, 
is  an  honor  to  both  of  them  and  to  this  Association.  A  report 
and  histOT}'  of  this  exhibit  will  be  presented  for  your  considera- 
tion and  will  prove  most  interesting. 

linden  Exhibits  of  Coal  Tar  Products. — Xear  the  booth  of  the 
Western  Gas  Association,  in  the  British  section  of  the  Depart- 
ment of  Chemical  and  Pharmaceutical  Arts,  were  located  two 
exhibits  that  attracted  deserved  and  admiring  attention  from  the 
visiting  gas  men.  One  was  by  the  London  Gas  Light  and  Coke 
Company  and  the  other  by  the  South  Metropolitan  Company, 
also  of  I/^ndon.  Among  the  products  exhibited,  I  will  mention 
the  following  as  showing  the  extent  of  the  industr>'  and  the 
conipletetiesH  f>f  the  exhibit.  The  samples  were  furnished  by  the 
(^an  Light  and  Coke  Company's  Tar  and  Ammonia  Products 
Workn,  at  Ik-ckton  : 

Kcfincd  tar,  anlhra(|uinone,  picric  acid,  sulphur,  toluol,  benzol, 
najihtha,  aniline  MallM,  alizarine,  pyridine,  crude  bases,  anthra- 
cene (40,  H(^  and  9(>  i>er  cent.)  naphthalene  in  candles,  balls, 
flakes,  ix)wdcr,  rice,  rock  and  tablets;  dinitro- benzol,  nitro- 
naphlhalenc;  anhydrou.s  ammonia  and  ammonia,  sp.  gr.  .880; 
ammonia  chlorides;  carbonate,  ferry-cyanide,  nitrite  and  sulphite; 
creosotes;  green  oil,  anthracene  oil,  sharp  oil,  crude  light  oil, 
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carbolic   acids;    potassium  and  sodium  cyanide  and  prussiates; 
Prussian  blue,  etc. 

We  are  all  aware  that  the  market  for  gas  works  residuals, 
particularly  tar,  is  steadily  weakening.  The  greatly  increa.sed 
production,  due  to  the  recovery  of  tar  from  the  manufacture  of 
coke,  has  demoralized  prices  and  as  a  last  resort  many  producers 
are  compelled  to  use  their  tar  for  fuel.  In  this  country  of  cheap 
coal, tar  is  too  valuable  a  product  to  be  used  as  fuel.  Why 
should  we  continue  to  reduce  our  tar  only  to  such  products  as 
pitch,  crude  creosote,  light  oils  and  occasionally  naphthalene, 
while  practically  all  the  more  valuable  products  are  imported  into 
this  country?  Why  should  we  not  follow  the  same  course  of 
^ultimate  refinement  and  preparation  of  our  residuals  for  special 
•markets,  as  these  companies  do,  instead  of  depending  upon  a 
rgeneral  market  for  our  crude  products? 

Papers, — A  glance  at  our  paper  list  shows  a  goodly  number  of 
•contributions  covering  a  wide  field  of  interesting  subjects. 
**Cement  Joints,"  by  Mr.  J.  D.  von  Maur,  is  a  history  of  exper- 
iment that  points  its  own  moral.  "Use  of  Tar  as  Fuel  in  Bench 
Firing,*'  by  Mr.  F.  C.  Sherman,  tells  us  the  way  to  do  some- 
thing that  we  hope  not  to  be  obliged  to  do  very  long.  The 
^* Wrinkle  Department,*'  edited  by  Mr.  W.  A.  Baehr,  is  as  ample 
and  up-to-date  as  the  editor  himself.  Mr.  Irvin  Butterworth  has 
discovered  a  way  to  "Prevent  Stoppages  in  Service,  Meters  and 
House  Pipes  in  Cold  Weather,"  and  we  are  all  glad  that  he  is 
to  tell  us  about  it.  "Acetylene,"  that  former  bogey  of  the  gas 
man,  will  be  treated  of  by  Mr.  J.  M.  Morehead,  who  was  its  orig- 
inal captor.  Mr.  B.  E.  Chollar  will  furnish  us  with  a  philosoph- 
ical discourse  on  **The  Evolution  of  the  Engineer."  Mr.  K.  M. 
Mitchell  and  Mr.  T.  D.  Miller  will  occupy  the  arena  exploiting 
the  respective  merits  of  "Kansas  Oil"  and  "Texas  Oil."  "The. 
Practical  Enrichment  of  Low  Candle  Power  Coal  Gas  with 
Benzol"  will  be  presented  by  Mr.  F.  B.  Wheeler,  who  makes 
both  and  ought  to  know.  Mr.  W.  B.  Calkins  will  tell  us  how 
"''Coal  Sampling  and  Testing"  should  be  done.  "The  Ideal 
Corporation"  has  been  evolved  by  Mr.  N.  D.  Cochran,  and  we 
will  learn  whether  he  wishes  to  promote  it  or  not  at  this  meeting. 
'"The  Rotary  Blower  and  Exhauster:  Its  Construction,  Effici- 
ency and  Application,"  explained  by  Mr.  George  C.  Hicks,  Jr., 
will  inform  us  about  a  subject  on  which  we  have  hitherto  had 
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little  literature.  Mr.  O.  X.  Guldlin,  who  did  yeoman's  service 
in  securing  classifications  for  our  industry  at  the  Fair,  will  relate 
his  "Experience  as  an  Exhibitor  at  the  World's  Fair." 

Necrology. — Death  has  laid  a  heaw  hand  upon  our  Association 
during  the  past  year  and  has  taken  from  us  some  of  our  best  loved 
and  most  able  members: 

A.  B.  Slater,  Pro\ndence,  R.  I.,  Died  June  26,  1904. 

William  Henr>-  WTiite,  New  York  City,     **     July     3,  1904. 
Chas.  W.  Blodget,  New  York  City  *'     Aug.   2,  1904. 

fJscar  B.  Weber,  New  York  City,  "   Sept.  16,  1904. 

Chas.  E.  Hess,  Jackson  City,  Mo.,  **     Dec.  22,  1904. 

James  Somer\'ille,  Indianapolis,  Ind.,  **     Feb.  13,  1905. 

A  little  later  we  will  lay  aside  our  business  for  a  time  and  join 
in  paying  tribute  to  the  memory  of  these  friends  of  otuns  who  are 
no  longer  here. 

Gentlemen,  the  Twenty-eighth  Annual  Meeting  of  the  West- 
ern  Gas  A.ssociation  is  now  in  your  hands. 

COMMITTEE  ON  PRESIDENT'S  ADDRESS. 

On  motion,  the  address  was  ordered  referred  to  a  committee  of 
three  for  consideration  and  report,  and  Vice-President  Doty 
appointed  as  such  committee  Messrs.  E.  G.  Pratt,  Alfred  E.  For- 
stall  and  W.  E.  Steinwedell. 

The  President  resumed  the  Chair  and  said,  no  objection  offer- 
ing, the  reading  of  the  minutes  would  be  deferred.  He  then 
called  for  the 

REPORT  OF  THE  BOARD  OF  DIRECTORS. 

which  was  read  by  the  Secretary  as  follows: 

Chicago,  III.,  May  i6th,  1905. 
The  annual  meeting  of  the  Board  of  Directors  of  the  Western 
Gas  Association  was  held  in  the  Auditorium  Hotel  at  10  A.  m.,. 
with  the  President,  Mr.  O.  O.  Thwing,  of  St.  Louis,  in  the  Chair. 
The  following  members  were  in  attendance:  Paul  Doty,  First 
Vice-President,  St.  Paul,  Minn.;  K.  M.  Mitchell,  Second  Vice- 
President,  St.  Joseph,  Mo.;  Wm.  McDonald,  Albany,  N.  Y.; 
J.  I).  Mcllhenny,  Philadelphia,  Pa.;  W.  A.  Baehr,  St.  Louis,  Mo.; 
Thomas  I).  Miller,  New  Orleans,  La.;  James  W.  Dunbar,  New 
Albany,  Ind. 
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On  motion,  the  following  papers  were  recommended  for  presen^ 
tation  to  the  Association: 

**Cement  Joints/*  by  Jacob  D.  von  Maur,  St.  Louis,  Mo. 

**Use  of  Tar  as  Fuel  in  Bench  Firing/*  by  Mr.  F.  C.  Sherman, 
New  Haven,  Conn. 

*'The  Prevention  of  Stoppages  in  Services,  Meters  and  House 
Pipes  in  Cold  Weather,*'  by  Mr.  Irvin  Butterworth,  Grand  Rap- 
ids, Mich. 

"Wrinkle  Department,'*  edited  by  Mr.  W.  A.  Baehr,  St. 
Louis,  Mo. 

"Kansas  Oil,**  by  Mr.  K.  M.  Mitchell,  St.  Joseph,  Mo. 

"Calcium  Carbide  and  Acetylene,**  by  Mr.  J.  M.  Morehead, 
Chicago. 

"Coal  Sampling  and  Testing,**  by  Mr.  W,  B.  Calkins,  Fair- 
mount,  Va. 

**  The  Practical  Enrichment  of  Low  Candle  Power  Coal  Gas 
with  Benzol:  Its  Convenience  and  Advantages,'*  by  Mr.  F.  B. 
Wheeler,  Detroit,  Mich. 

"Texas  Oil  Fields,**  by  Mr.  Thos.  D.  Miller,  New  Orleans,  La. 

"The  Rotary  Blower  and  Exhauster:  Its  Construction,  Efl&c- 
iency  and  Application,**  by  Mr.  George  C.  Hicks,  Jr.,  Conners- 
ville,  Ind. 

"The  Evolution  of  the  Gas  Engineer,**  by  Mr.  B.  E.  Chollar, 
Kansas  City,  Mo. 

The  paper  by  Mr.  N.  D.  Cochran,  not  having  been  received, 
was  referred  to  the  Executive  Committee. 

On  motion  of  Mr.  Dunbar  it  was  voted  that  the  Board  of 
Directors  recommend  the  appropriation  of  $500  to  the  Gas 
Educational  Fund  of  the  American  Gas  Light  Association,  the 
same  to  be  paid  in  $100  annual  installments. 

The  Secretary-Treasurer  submitted  his  annual  report,  which 
as  Treasurer  showed  a  receipt  for  the  year  of  $2,596.40,  an 
expenditure  of  $2,874.04,  and  a  balance  of  $718.46.  As  Secre- 
tary the  report  showed  a  total  membership  of  472 — both  reports 
being  rendered  to  May  i,  1905. 

The  President  appointed  the  following  committees: 

Auditing. — Messrs.  Wm.  A.  Baehr,  K.  M.  Mitchell,  Thos.  D. 
MiUer. 

New  Members. — Wm.  McDonald,  K.  M.  Mitchell,  John  D.  Mc~ 
Ilhenny. 
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Memorials. — John  Mcllhenny,  \Vm.  McDonald.  John  Gribbell, 
F.  H.  Shelton. 

lo  A.  M.  and  2  p.  M.  were  selected  as  the  hours  for  convening 
the  sessions.     Xo  further  business  offering,  the  Board  adjourned. 

On  motion  of  Mr.  E.  G.  Pratt  (seconded)  the  report  was 
received  and  ordered  spread  upon  the  minutes. 

The  Secretary — Does  that  include  the  recommendation 
contained  therein,  in  reference  to  the  appropriation  of  $500  to 
the  educational  fund? 

Mr   Pratt — Yes,  sir. 

The  President  said  that  a  local  photographer  wnshed  to  make  a 
flash-light  photograph  of  the  assembly  at  the  close  of  the  session 
in  the  afternoon,  and  that  anyone  who  wished  to  be  photo- 
graphed should  be  present  at  that  time. 

ROLL  CALL  AND  MEMBERS  PRESENT. 

Honorary, 
Howard,  J.  B.,  Galena,  111. 

Active. 

Ames,  Knowlton  L.,  Evanston,  Clark,  J.  C.  D.,  St.  Louis,  Mo. 

111.  Clarke,  G.  S. ,  Kansas  City,  Mo. 

Baehr,  Wm.  A.,  St.  Louis,  Mo.  Clapp,  G.  N.,  Middletown,  O. 
Barret,  A.  H.,  Louisville,  Ky.     Clary,  E.  D.,  Burlington,  la. 
Battin,  Wm.  I.,  Chicago,  111.       Collins,  C,  Elkhart,  Ind, 
Beardslee,  C.  S.,  Cleveland,  O.    Cornish,  R.C.,  Milwaukee, Wis. 
Bedard,  F.  W.,  LaSalle,  111.         Copley,  I.  C,  Aurora,  111. 
Berkley,   J.   M.,    Bloomington,  Cowdery,  E.  G.,  St.  Louis,  Mo. 

111.  Cowder>',  R.  E.,  Topeka,  Kas. 

Bixby,  H.,  Quincy,  111.  Cressler,  A.  D.,  Ft. Wayne,  Ind. 

Bixby,  W.  A.,  Quincy,  111.  Dawes,  R.  C,  Chicago,  111. 

Blinks,    W.    M.,     Kalamazoo,  Day,  C.  L.,  Chicago,  111. 

Mich.  Dell,  J.,  St.  Louis,  Mo. 

Bowers,  W.  L.,  Davenport,  la.  Dickey,  C.  H.,  Baltimore,  Md. 
Bradley,  C.  W.,  Chicago,  III.      Doty,  Paul,  St.  Paul,  Minn. 
Bredel,  F.,  Milwaukee,  Wis.        Douglas,  H.   W.,   Ann  Arbor, 
Brown,  R.  H.,  Milwaukee,  Wis.  Mich. 

Butterworth,  Irvin,  GrandRap-  Duffield,  J.  C,  Ontario,  Can. 

ids,  Mich.  Dunbar,  J.  W.,    New  Albany, 

Clabaiigh,  G.  W.,  Omaha,  Neb.  Ind. 


Elbeirt,  V.  L.,  St.  Paul,  Miuii.    Uqyd,  E.  F.,  Detroit,  Mich. 
Egtnan,  L.  E.,  Pueblo,.  Col.         Luther,.  F.  E.,  Chicago,  III. 
Eustace,  J.  H,,  Chicago,  111.        Lynn,  J.  R.,  Portsmouth,  O. 
Eustace,  E.  W.,  Peoria,  111.         Lynn,  J.  T.,  Detroit,  Mich. 
Evans,  Cha^.  H.,  Chicago,,  111.    Mansur,  J.  H.,  Royesford,  Pa. 
Ferrier,  James,  Rome,  Ga.  Maxon,  J.  H.,  Columbus,  S.  C. 

Finnegan,  A.,  Granite  City, 111.  McAdams,  Bryce,  Milwaukee, 
Fitch,  H.  D.,   Bowling  Green,  Wis. 

Ky.  McClary,  N.  A.,  Chicago,  111. 

Fitz,  R.  F.,  Elgin,  111.  McDonald,  D.,  Louisville,  Ky. 

Fitzgerald,  L.,  Waukegan,  111.  McDonald,  Wm.,  Albany  N.  Y. 
Forstall,  A.  E.,  New  York  City.  Mcllhenny,  J.  D.,  Philadelphia, 
Frazer,   D.   H.,  Battle    Creek,  Pa. 

Mich.  McCorkindale,  W.  J.,  Sherman, 

Free^N    F.    W.,   Fort  Wayne,  Tex. 

Ind.  McLean,  Geo.,  Dubuque,  la. 

Fullerton,  G.,  Jr.,  Schenectady,  Meeker  C.  A.,  Muncie,  Ind. 

N.  Y.  Miller,  T.  D. ,  New  Orleans,  La. 

Gerould,  C.   L.,   Bloomington,  Miller,  W.  A.,  Cincinnati,  Q. 

Ind.  Mitchell,  K.  M.,St.  Joseph,  Mo. 

Gimper,  E.  H.,    New  Orleans,  Morrell,  E.  E.,  Chicago^lll. 

La.  Morgans,  W.  H.,Pontiac,  Mich. 

Glass,  S.  J.,  New  York  City.       Morton,  H.  E.,  Boone,  la. 
Goodnow.G.F., Waukegan,  111.  Moses,  F.  D.,  Trenton,  N.  J. 
Gribbel,  J,  Philadelphia,  Pa.        Murdock,  G.  T.,  Elkhart,  Ind. 
Hanies,  J.,  Des  Moines,  la.  Murdock,  J.  W.,  Joliet,  111. 

Hartman,  Wra.  E. ,  Joliet,  III.     Murphy,  C.  A..  Oswego,  N.  Y. 
Holman,  C.  L.,  St.  Louis,  Mo.    NorrisRollin,  Philadelphia,  Pa. 
Hood,  J.  E.,  Knoxville,  Tenn.    Olds,  H.  L.,  Lincoln,  111. 
Howard,  C.  A.,  Aberdeen,  S.  D.  O'Malley  P.,  Aurora,  III. 
Hyde,  H.  H.,  Racine^  Wis.         Perkins,     B.  W.,  South  Bend 
Jones,  T.  C.,  Delaware,  O.  Ind. 

Kellogg,  L.  L.,  Sioux  City,  la.  Pratt,  E.  G.,  Milwaukee,  Wis. 
Kelley,  F.  W.,  Davenport,  la.     Purcell,  T.  V.,  Chicago,  111. 
Kersting,  A.  F., Hammond, Ind.  Putnam,   W.  R.,    Red    Wing, 
Kincaid,  H.  E.,  Jackson,  Tenn.  Minn. 

King,  J.  Hv,  Chicago,  III.  Quinn,  A.  K.,  Newport,  R.  I. 

Kraft,. R.  P.,  Milwaukee,  Wis.  Ramsdell,  G,  G.,  New  York 
Lathrop,  "A,  P.  ^Detroit,  Mich.  City. 

Leonard,  W.  H,,  Chicago,  111.    Rew,  Irwin,  Chicago,  111. 
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Roper,  G.  D.,  Rockford,  111.       Taylor,  G.  H..  Warm,  O. 
Runner,  R.  K,,  DeKalb,  111.       Thwing,  O.  C,  St.  Louis,  Mo. 
Runner,  Z.  T.  F.,  Freeport,  111.  Travis,     F.     M.,    Torringtoii. 
Schott,  W.  H.,  Chicago,  111.  Conn. 

Strohn,  R.  N.,  Aurora,  111.         von  Maur,  J.  D.,  St.  Louis,  Mo. 
Slater.  A.  B.,  Fort  Wayne,  Ind.  Wallace,  Wm.,  Lafayette,  Ind. 
Stein wedell,  Wm.,  Quincy,  IlL  Walters,  B.  S.,  Chicago,  111. 
Steinwedell,  W.  E.,  Cleveland,   Waring,  G.  H.,  Omaha,  Neb. 

Ohio.  Wamking,  Geo.,  Berlin,  Wis.   , 

Stephens,    H.   H.,   Brookfield,  Wheeler,  F.  B.,  Detroit,  Mich. 

Mo.  Whipple,     H.     S.,    Rockfoid, 

Stiles.  A.  K.,  Streator,  111.  111. 

Sullivan,  R.  B.,  Denver.  Col.      Whitton,   W.    H.,   St.    Louis, 
Summers,  Geo..  Chicago,  111.  Mo. 

Sweetman,  M.  M.,  Kansas  City,  Williamson,     John.      Chicago, 

Mo.  111. 

Associate. 

Barnes,  G.  W.,  Pittsburg,  Pa.  Helme.  Wm.  E.,  Philadelphia, 

Bigelow,  L.  S. .  New  York  City.  Pa. 

Bingham.     R.    W.,     Chicago,  Henry,  W.  G.,  Chicago,  IlL 

III.  Hicks,  G.  C,  Jr.,  Connorsville, 
Brill,  A.  P.,  Pittsburg,  Pa.,  Ind. 

Brownell,  E.  E.,  Chicago,  III.  Humphrey,  A.  H.,  Kalamazoo, 
Burgess,  W.  L.,  Omaha,  Neb.  Mich. 

Callenbach,  Dr.  J.  A.,  Camden,  Jacobs,  C.  H.,  Detroit,  Mich. 

N.  J.  Kahn,  L.,  Hamilton,  O. 

Clark,  G.  M.,  Chicago,  111.  Kellum,  B.  J.,  Chicago,  111, 

Claybourne,  C.    W.,    Chicago,  Leakey,  N.  G.,  Detroit,  Mich. 

111.  Lindsay,  C.  R.  J.,  Chicago,  111, 

Corbus,  F.G.,  Philadelphia,  Pa.  MacDonald,  Albert,  Erie,  Pa. 

Eaton,  A.  B.,  Chicago,  111.  McDonald,  D.,  Albany,  N.  Y. 

Elliott,  H.  J.,  Chicago,  111.  Mcllhenny,  J., Philadelphia,  Pa. 

Gassett,  A.  L.,  Cleveland,  O.  Miller,  F.  A.,  Bradford,  Pa. 

Guldlin,  O.  N.,  Fort  Wayne,  Morava,  W.,  Chicago,  111. 

Ind.  Mordue,  T.  N.,  Chicago,  III. 

Harper.  H.  D.,  Chicago,  III.  Mueller,  R.,  Decatur,  111. 

Hayward,    S.    F.,    New   York  Olmsted,  G.  G.,  Chicago,  III. 

City.  Osbom,  H.  H.,  Chicago,  111. 

Heffem,  C.  S.,  St.  Louis,  Mo.  Persons,  F.  R.,  Toledo,  O. 
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Rdlly,  J.  A.,  Cincinnati,  O.        Terhune,  C.  F.,  New  York  City. 
Reynolds,   M.    G.,    Anderson,  Wickham,  L.,  St.  Louis,  Mo. 

Ind.  Wickham,  E.  P.,  St.  Louis,  Mo. 

Russell,  D.  R.,  St.  Louis,  Mo.     Witherden,  G.  M., Philadelphia, 
Shirra,  J.  C,  Milwaukee,  Wis.  Pa. 

Stratton,  S.  S.,  Chicago,  111. 

REPORT  OF  COMMITTEE  ON  APPLICATION  FOR 

MEMBERSHIP. 

Mr.  Wm.  McDonai^d — The  following  gentlemen  have  been 
proposed  for  membership  in  the  Association. 

Active, 

Averill,  A.   T.,    Cedar  Rapids,  Dawson,  G.  H.,  La  Grange,  111. 

la.  Dibbens,  W.  J.,  Chicago,  111. 

Atwater,    C.    G.,    New  York  Dougherty,  B.  R.,    Richmond, 

City.  Ky. 

Allen,  Wm.  H.,  Newark,  N.  J.  Earnshaw,  E.   H.,    Cincinnati, 
Abell,  W.  A.,  Taylorville,  111.  Ohio. 

Berry,  F.  K.,  St.  Paul,  Minn.  Ferris,  W.  J.,  Monmouth,  111. 

Baer,  H.  S.,  Hancock,  Mich.  Farr,  A.  L.,  Chicago,  111. 

Burgess,  C.  F.,  Madison,  Wis.  Fogg,  O.  H.,  Flushing,  N.  Y. 

Barger,  E.  T.,  Detroit,  Mich.  Gille,  H.  J.,  St.  Paul,  Minn. 

Beach,  E.  C,  Chicago  Heights,  Greim,  O.  F.,  Milwaukee,  Wis. 

111.  Graf,  C.  H.,  Indianapolis,  Ind. 

Cronin,  E.    A.,    Kansas    City,  Gross,  A.  H.,  Sterling,  111. 

Mo.  Gutsche,  E.  J.,  St.  Paul,  Minn. 

Collins,    H.    P.,    Little    Falls,  Humphrey,    H.    H.,   Jefferson 

N.  Y.  City,  Mo. 

Connors,  M.,  Chicago,  111.  Higgins,  H.  C,  Dixon,  111. 

Chichester,  A.  A.,  Chicago,  111.  Harrington,  A.  S.,  Chicago,  III. 

Crawford,  H.  T.,    Waukegan,  Hammon,    W.    H.,    Pittsburg, 

111.  Pa. 

Chamberlain,    G.     R.,    Grand  Hutchinson,   W.   E.,  Hudson, 

Rapids,  Mich.  Kas. 

Crowdl,  F.  B.,  Atlanta,  Ga.  Johnson,  H.  B.,  New  Decatur, 
Crighton,  D.  K.,  Oak  Park,  111.  Ala. 

Duncan,  F.  C,  Galesburg,  111.  James,  F.  M.,  Aurora,  III. 

Davis,  D.,  Litchfield,  111.  Jenks,  R.  J.,  Evanston,  III. 
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Jelliffe,  C.  N.,  New  York  City.  Shepard,  F.    C,    Minneapolis, 

Johnston,  J.  P.,  Princeton,  Ind.  Minn. 

Levings,  W.   H.,   Minneapolis,  Shattuck,  A.  F.,  Detroit,  Mich. 

Minn.  Scott,  E.,  LaPorte,  Ind. 

Lane,  R.  M.,  Chicago,  111.  S'tratton,  C.  J.,  Chicago,  111. 

Lane,  F.  K.,  Fishkill  Landing,  Shumway,  J.    N.,    Taylorville, 

N.  Y.  Ili. 

McLaughlin,  R.  A.,  Galesburg,  Sinsel,  O.  A.,  Detroit,  Mich. 

111.  Schwarm,  C.  A.,  Detroit,  Mich. 

McDonald,  W.  B.,   Evansville,  Schmidt,  E.  G.,  Springfield,  111. 

Ind.  Shockley,    B.  J.,    Albert   Lea, 

Milligan,  A.  L.,  Detroit,  Mich.  Minn. 

Miller,  R.  L.,  Muncie,  Ind.  Steinwedell,  C.    S.,    St.    Paul, 

Markley,  J.  C,  Chicago,  111.  Minn. 

Moore,  H.  M.,  Austin,  Tex.        Stiles,  H.  B.,  St,  Paul,  Minn. 
Morehead,  J.  M.,  Chicago,  111.    Strohn,  C.  B.,  Aurora,  111. 
Newberry,  F.  E.,  Kankakee,  111.  Turneaure,     F.    E.,    Madison, 
Osborn,  M.  C,  Butte,  Mont.  Wis. 

Parker,  J.  R.,  Hancock,  Mich.    Traver,  A.  F.,    Grand   Rapids, 
Pease,  A.  C,  Lowell,  Mass.  Mich. 

Price,  F.   L.,    Highland   Park,  Utley,  B.  L.,  Watertown,  Wis. 

111.  Wilkinson,  A. L., Detroit,  Mich. 

Patten,  J.  A.,  Manitowoc,  Wis.  Wolff,  S.  E.,  Jackson,  Mich. 
Reese,  R.,  Memphis,  Tenn.  Wortendyke,  I.  F.,   Janesville, 

Richards,  F.  M.,  Madison,  Wis.  Wis. 

Rice,  H.  L.,  Aurora,  111.  .  Wright,  E.  J.  H.,  Oak  Park,  111. 

Rand,  A.  T., Minneapolis,  Minn.  Young,  J.  M,  H.,  Joplin,  Mo. 

Associate. 

Asendorph,  C,  Chicago,  111.  Hulswitt,  F.T.,  Grand  Rapids, 

Buel,  T.  D.,  Detroit,  Mich.  Mich. 

Brown,  C.  H.,  Des  Moines,  la.  Cressler,   G.   H.,  Fort  Wayne, 

Borat,F). ,  Baltimore,  Md.  Ind. 

Black,  B.  A.,  New  York  City.  Douglas,  R.  C,  Chicago,  111. 

Carney,  M.  J.,  Chicago,  III.  Dickey,  E.  S.,  Baltimore,  Md. 

Cruse,  A.  R.,  Philadelphia,  Pa.  Darling,  W.  S.,  North  Chicago, 

Carter,  T.  B.,  St.  Louis,  Mo.  111. 

Collins,  H.  S.,  St.  Louis.  Mo.  Fuertado,  R.  S.,  Chicago,  111. 

Callahan,  A.  F.,  Chicago,  111.  Flinn,  C.  F.,  Chicago,  111. 
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Flower.  W.  L.,  St.  Louis,  Mo.  Polk,  R.  W.,  St.  Louis,  Mo. 

Gregory,  G.H.,  New  York  City.  Porter,  R.  G.,  Pittsburgh,  Pa. 

Green,  J.  L.,  St.  Louis,  Mo.  Pratt,  H.,  Chicago,  ill. 

Healan,  R.  H.,  Chicago,  111.  Printz,  C.  H.,  Fort  Wayne,  Ind. 

Hobdell,  G.,  Jr.,  Philadelphia,  Seeger,  R.,  St.  Louis,  Mo. 

Pa.  .  Strain,  J.  R.,  Chicago,  111. 

Horton,  A.  W.,  Chicago,  111.  Scott,  T.  J.,  St.  Louis,  Mo. 

Jenks,  L.  B.,  Chicago,  111.  Sherburne,  J.  M.,  Chicago,  111. 

Lockwood,  W.  A.,  St.  Louis,  Tracy,  J.  F.,  St.  Louis,  Mo. 

Mo.  Ummatrh,  C.  E.,  Chicago,  111. 

Leiter,  J.,  Chicago,  111.  Wortham,  E.  L.,  Des Moines,  la. 

Lovett,  E.  C,  Oak  Park,  111.  Whitaker,    M.    C,    New    York 
Melcher,  C.  W.,  Chicago,  111.  City. 

Moon,  O.  P.,  Cleveland,  O.  Woodward,  W.  B., St. Louis, Mov. 

Ordway,  L.  P.,  St.  Paul,  Minn.  Zitzewitz,  H.,  Chicago,  111. 

ELECTION  OF  NEW  MEMBERS. 

The  President — Gentlemen,  you  have  the  report  of  the  com- 
mittee on  applications  for  membership.     What  is  your  pleasure? 

On  motion  of  Mr.  Steinwedell  the  Secretary  was  instructed  to 
cast  the  ballot  of  the  Association  in  favor  of  electing  to  member- 
ship the  gentlemen  recommended  by  the  committee.  The  Secre- 
tary subsequently  reported  that  the  instruction  had  been  carried 
out,  and  those  of  the  newly  elected  members  present  were 
welcomed  to  the  privileges  conferred  by  Mr.  J.  B.  Howard. 

Mr.  McDonald — I  learn  that  there  are  one  or  two  gentlemen 
who  think  their  names  should  have  been  amongst  those  just  acted 
upon,  and  probably  ought  to  have  been,  but  who  are  not  on  the 
list.  I  want  to  say  to  them  that  there  will  be  another  report  of 
the  membership  committee  tomorrow  morning,  introducing  some 
more  members.     We  will  then  correct  the  tabulation. 

AN  ANNOUNCEMENT  BY  THE  SECRETARY. 

The  Secretary — As  part  of  the  entertainment  provided  by 
the  local  committee,  there  will  be  on  Friday  afternoon  a  trip 
through  the  tunnels  that  are  being  constructed  in  Chicago. 
These  tunnels  are  considered  an  engineering  feat,  and  I  do  not 
believe  that  any  of  the  members  of  the  Western  Gas  Association 
will   want  to  go  away  from  this  city  without  beholding  their 
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woaderft.  All  work  oo  tbe  trnmri  win  be  ^<?pfrf  dwrin^  the 
hoitrs  that  we  make  tbe  trip,  so  that  the  nembcrs  of  dK  Aso- 
datioo  win  have  fidl  opportunity  to  view  tbe  work  tfc^»  bas  been 
and  is  being  done.  This  trip  has  been  arranged  far  Friday,  at 
1:50  or  2  p.  X. 

The  President  introdnced  Mr.  Jacob  D.  von  Manr.  of  St.  Louis, 
Mo.,  who  read  the  foUowing  paper  on 

CEMENT  JOINTS. 

• 

Mr,  President  and  Members,  Western  Gas  Association — During 
the  past  year  the  T^adede  Gas  Light  Company  received  notice 
from  the  Director  of  Public  Works,  of  the  city  of  St.  Louis,  to 
'  discontinue  the  tise  of  cement  joints  in  the  laying  of  our  gas 
mains  throughout  the  dty,  on  the  ground  that  these  joints  wouki 
undoubtedly  leak  in  the  future,  which  would  necessitate  the  tear- 
ing up  of  the  streets  in  order  to  repair  the  same.  As  there  has 
ne\'er  been  any  objection  on  the  part  of  the  city  to  the  use  of 
lead,  it  can  be  assumed  that  the  dty  officials  feel  that  there  is  a 
greater  chance  of  leakage  in  our  gas  mains  where  the  joints  are 
made  with  cement  than  where  they  are  made  with  lead.  In  order 
to  convince  the  dty  offidals  that  by  using  cement  for  joint  mak- 
ing the  leakage  would  be  lessened  rather  than  increased,  and  that 
there  would,  therefore,  be  less  tearing  up  of  the  streets  to  repair 
such  leaks,  it  was  dedded  to  make  a  thorough  investigation  of 
the  whole  subject,  and  to  that  end  information  was  requested  from 
a  large  number  of  gas  companies  throughout  the  United  States, 
in  order  to  determine  what  the  experience  was  in  other  dties. 

A  circular  letter  was,  therefore,  written  to  all  the  leading  gas 
companies,  \)e'mg  careful  to  select  such  companies  so  that  the 
answers  when  compiled  and  tabulated  would  represent  the 
average  judgment  of  gas  engineers  throughout  the  country.  The 
letter  is  quoted  below  in  full  : 

"The  city  authorities  of  St.  Louis  recently  requested  the 
Laclede  Gas  Light  Company  to  discontinue  the  use  of  cement  in 
making  up  the  joints  of  gas  mains,  claiming  that  the  use  of 
cement  for  this  purpose  is  unsafe  and  will  result  in  an  abnormal 
number  of  leaks,  which  would  necessitate  the  tearing  up  of  the 
city  streets  for  the  purpose  of  repairing  the  same.  We,  of  course, 
hold  quite  the  opposite  view  to  that  held  by  the  city,  but  in  order 
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to  settle  the  question  once  for  all,  and  to  the  satisfaction  of  all 
concerned,  we  should  like  to  get  data  from  such  gas  companies 
as  are  at  present  using  cement  in  laying  gas  mains,  and  to  that 
end  we  respectfully  ask  you  to  answer  the  following  questions  : 

**  I.  To  what  extent  are  you  using  cement  in  the  laying  of 
gas  mains  in  your  city  ? 

*'  2.  How  many  years  have  you  been  using  cement? 

*'  3.  Have  leaks  in  gas  mains  increased  or  decreased  since  you 
started  to  use  cement  for  the  joints  instead  of  lead  ? 

**  4.  Have  any  really  serious  leaks  occurred  on  a  cement  joint 
when  the  work  was  properly  done? 

**  5.  Is  there  any  objection  on  the  part  of  the  city  authorities 
to  the  use  of  cement  for  this  purpose  ? 

**6.  Do  you  make  any  provision  for  expansion? 

*'7.  In  your  judgment,  assuming  that  pipes  are  laid  with  the 
minimum  cover  of  4  feet  and  joints  properly  mad^  with  cement, 
do  you  think  the  chances  for  a  leak  would  be  increased  or  de- 
creased over  what  they  would  be  had  the  joints  been  laid  with 
lead?' ' 

"8.  What  brand  of  cement  do  you  use?*' 

**Any  information  which  you  desire  to  impart  will  be  appreci- 
ated.*' 

That  the  importance  of  the  question  was  appreciated  by  all  is 
best  shown  by  the  number  of  answers  received,  there  being  a 
total  of  52  answers  out  of  a  total  of  60  requests.  With  a  large 
number  of  the  answers  came  a  request  for  a  copy  of  the  report 
when  the  investigation  was  completed.  Our  President,  Mr.  O.  O. 
Thwing,  requested  the  writer  to  furnish  the  information  to  the 
gas  fraternity  in  the  form  of  a  paper,  to  be  read  before  this 
Association. 

The  answers  received  are  given  in  full  in  the  appendix;  also  a 
summary  of  all  the  answers.  A  careful  survey  of  the  answers  as 
received  brings  out  the  following  points  : 

ist.  You  will  note  that,  in  general,  those  answers  which  are 
unfavorable  to  the  use  of  cement  come  from  cities  where  cement 
has  never  been  tried  very  extensively. 

2d.  There  seems  to  be  a  prejudice  against  the  use  of  cement 
in  the  business  sections  of  the  very  large  cities. 

3d,  In  a  number  of  cases  the  cement  joint  was  used  to  a  very 
limited  extent  with  very  good  success,  yet  for  some  unexplain- 
able  reason  its  use  was  not  continued. 
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f  h;?  v/  ttf/f  \^'^u  ;iM/'  f//  f\H^mine  to  'xhat  extent  cement 
nv/l  }f/  f\}f  fAt\  tttiuy^ny  m  St.  Iy>tii«.  At  various  points  where 
^^*'  f-ff  it'/ithf)  'if/f  loutu)  ^^tn^tit  yAnt^,  On  several  lineson  which 
"Mffif  w;m  fi«u/1  fh#'  j//i»»t%  \i^Hkef\  very  badly,  notably  the  16- 
\wh  hiyh  j/r#«;«;nr/'  lim'  Ira/lmjf  from  Station  *'A*'  to  Station 
"( t  "  'MmiI  »h#V'  jojfif%  w#Te  not  made  properly  was  e\-idenced 
)iy  f  Im'  f«/  f  ffiiif  in  nniny  r  «<*en  wc  found  the  yam  sticking  out  of 
fh^  joint .  niiir  flii-  fK;(trmi  of  the  txril,  and  I  feel  sure  that 
♦v>nr»  v#  r  m  l^wk  lni«i  Ih-i'Ii  found  the  cause  was  due  to  a  joint 
hi-lff^  htf|irop<'r)v  nnidi', 

TIiIm  ('oni|»MnvVoninifn<cd  laying  itn  mains  with  cement  last 
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May  and  has  laid  an  increasing  number  of  feet,  with  cement 
joint,  each  month  since  that  time,  until  now  all  lines  are  laid 
with  cement.  Better  than  any  discussion  I  could  give  will  be 
special  reports  on  work  actually  done.  Starting  with  the  size 
4-inch — the  smallest  we  lay — I  give  below  in  full  reports  of  work 
done. 

First. — A  report  of  test  made  to  determine  at  what  pressure  a 
4-inch  cement  joint,  properly  made,  will  leak,  and  to  ascertain 
whether  such  joints  will  leak  when  they  are  subjected  to  a 
settlement  of  the  pipe. 

**I  beg  leave  to  submit  to  you  the  following  report  on  the 
special  test  made  upon  4  lengths  of  4-inch  pipe.  The  joints  were 
5  in  number  and  the  material  mixed  in  the  following  proportion: 
Cement,  2  quarts;  water,  i  J4  pints. 

"These  joints  were  allowed  to  set  for  36  hours  and  then  a  trial 
pressure  of  60  pounds  was  put  on,  which  was  gradually  increased 
until  we  reached  the  limit  of  the  engine,  viz:  125  pounds  per 
square  inch.  This  pressure  was  allowed  to  remain  for  30 
minutes,  without  any  apparent  vaiiation  in  the  gauge.  The 
joints  were  also  tested  with  soapsuds  ever}'  5  minutes  to  see  if  any 
leaks  could  be  detected. 

*' In  order  to  see  if  a  cement  joint  contained  any  elasticitjs  a 
man  was  placed  in  the  middle  of  the  line,  and  after  the  center 
blocking  was  removed,  danced  up  and  down  on  it,  causing  it  to 
fluctuate  from  6  inches  to  8  inches  each  way,  and  even  at  this 
very  high  pressure  and  undue  strain  no  leaks  were  found,  neither 
was  the  cement  disturbed  in  any  manner. 

"The  blocking  was  then  taken  awa}'  from  the  ends  and  the 
plug  and  the  cap  left  free  of  support,  in  order  to  see  if  the  high 
pressure  would  move  them  out  of  place,  but  no  motion  was  seen. 

**The  pressure  was  then  reduced  to  15  pounds  per  square  inch. 
In  order  to  ascertain  the  amount  of  give  or  play  a  cement  joint 
would  allow,  we  subjected  the  line  to  the  following  harsh  test  or 
treatment. 

**Tbe  two  ends  were  gradually  elevated  until  they  were  25 
inches  above  the  ground  level,  then  the  center  blocking  was 
removed  and  the  pipe  allowed  to  sag  in  the  middle.  It  was  found 
that  the  sag  amounted  to  1 2  inches. 

"In  order  to  find  the  point  of  fracture  in  the  facing  of  the 
joints,  the  pipe  was  gradually  weighted  down  until  at  a  sag  of  15 
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incheH  a  M^\\i  leak  in  the  bottom  was  discovered  where  the 
cement  beKan  to  lose  amalgamation  with  the  iron.  Additional 
weights  were  placed  upon  it  until  the  pipe  reached  the  ground, 
which  sag  amounted  to  24^^  inches,  as  per  sketch.  The  facing 
then  cracked  in  several  places. 

'*The  process  was  then  reversed,  the  two  ends  being  left  free,, 
the  blocks  Ix^ing  placed  in  the  middle.  It  was  found  that  when 
the  curve  was  reversed  the  leak  in  the  bottom  stopped  and  for  a 
while  the  joint  was  tight  again.  This  reversed  process  was  con- 
tinued until  the  center  was  at  a  height  of  28  inches  from  the 

Sketches  Illustrating  Experiment  No.  i. 
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•street  between  Broadway  and  Minnesota,  with  a  pressure  of  4j4 
pounds. 

** Ninety- three  cement  and  i8  lead  joints  were  tested.  The  pres- 
suie  was  on  for  i  hour,  during  which  time  it  lost  only  i -tenth  of 
an  inch.     This  was  due  to  leaks  in  plugs  at  either  end  of  the  line, 
the  joints  of  which  were  made  of  plaster  of  paris.'* 
Eighth — Lynch  Street — 20'Inch  Pipe: 

** Yesterday  a  test  was  made  on  a  section  of  the  new  20-inch 
main  on  Lynch  street.     There  were  36  lengths  of  pipe  with    16 
lead  and  21  cement  joints.    The  test  lasted  i>i  hours  and  not  a 
joint  leaked  under  a  pressure  of  12  pounds." 
Ninth — 24- huh,  High  Pressure  on  Lucky  Street: 

*'I  beg  leave  to  submit  the  following  report  concerning  the 
cement  joint  tests  make  on  the  24-inch  high  pressure  line  on 
Lucky  street.  The  brand  of  cement  used  is  known  as  *Star,'  and 
the  following  operation  and  proportions  were  used: 

*'The  bell  and  spigot  of  each  pipe  were  thoroughly  washed  and 
cleaned  of  all  foreign  material  and  then  placed  home.  A  grouted 
yam  of  6  strands  was  thoroughly  caulked  into  place,  after  which 
was  placed  cement  of  the  following  "proportions:  Cement,  5 
quarts;  water  i}^  quarts  plus  i  gill.  This  amount  of  cement  is 
sufficient  to  finish  the  entire  joint,  which  includes  filling  and 
facing.  After  the  cement  batter  is  placed  in  the  joint,  by  hand, 
a  caulking  tool  of  the  third  size  is  used  and  the  cement  then  thor- 
oughly rammed.  A  second  yam  of  7  strands  is  then  put  in  dry 
and  driven  back  with  the  same  caulking  tool  and  a  hammer.  The 
joint  is  then  faced. 

"The  whole  job,  consisting  of  15  joints,  including  the  cap  and 
plug,  after  setting  27  hours,  was  subjected  to  a  test  of  10  pounds 
of  air  and  the  joints  all  examined  and  tested  with  soapsuds.  As 
everything  was  found  to  be  in  perfect  condition,  the  pressure 
was  gradually  raised  to  25  pounds  and  maintained  at  this  figure 
for  I  hour,  without  any  visible  sign  of  a  leak  or  variation  in  the 
gauge  reading. 

"Since  this  test  was  make  we  have  found  it  necessar}'  to  use  8 
quarts  of  cement  to  2  quarts  plus  %  pint  water.  This  additional 
amount  is  due  to  larger  joints  and  hard  driving  of  the  cement. 
On  one  of  our  tests  a  few  joints  were  seen  to  'sweat'  at  15  pounds. 
In  order  to  see  if  'patching'  would  be  feasible  in  this  case  a  trial 
Avas  made,  but  it  was  found  a  flat  failure." 
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Tenth — 24'lHchy  High  Pressure  on  Liuky  Street. 

"I  beg  leave  to  submit  the  following  report  concerning  the 
test  on  the  24-inch  high  pressure  main  on  Lucky  street.  There 
were  in  all  56  cement  joints,  and  the  cement  used  was  of  3  differ- 
ent grades,  viz.,  'Star,'  'Red  Ring'  and  'Dyckerhoff.' 

"It  was  noticed  that  the  last  named  brand  took  about  %  pint 
more  water  to  the  customary  8  quarts  of  cement  than  we  are 
accustomed  to  use;  otherwise,  the  standard  proportions  as  already 
reported  were  used. 

**These  joints  were  allowed  to  set  for  40  hours  and  then  a  test 
of  15  pounds  was  applied  and  the  line  was  found  to  be  tight,  with- 
out a  single  leak  or  sweat." 

Eleventh — 24- Inch,  High  Pressure  on  Magazine  Street: 

m 

**I  beg  to  submit  the  following  report  concerning  the  test  on 
the  24-inch  high  pressure  line  on  Magazine  street  and  Webster 
avenue.  There  were  in  all  60  cement  joints  mixed  in  the  follow- 
ing proportions:  Cement,  %%  quarts;  water  2  quarts,  plus  7^% 
gills.  After  these  joints  had  been  allowed  to  set  for  36  hours  we 
applied  a  test  of  20  pounds  per  square  inch  and  found  the  line 
tight  in  every  respect.  The  brand  of  cement  used  is  known  as 
'Red  Ring.' '' 

Twelfth: 

*'On  Broadway,  31  lengths  of  30-inch  pipe  were  tested  to  a 
pressure  of  30  pounds,  the  gauge  being  allowed  to  stand  2  hours 
without  showing  any  drop.  The  joints  were  also  tested  with 
soapsuds  and  no  leaks  were  found.  The  cement  used  was  the 
'Star'  cement. 

'*A  test  was  made  of  88  cement  and  20  lead  joints  on  the 
16-inch  main  on  Osceola  street,  between  Minnesota  and  Virginia 
avenues,  with  a  pressure  of  ten  pounds.  The  pressure  was  left 
on  for  I  hour  and  40  minutes,  during  which  time  each  joint  was 
tested  with  soap  and  water.  At  the  expiration  of  the  time  the 
gauge  still  registered  the  full  lojpounds. 

"The  following  day,  after  the  16-inch  main  on  Osceola  street 
had  been  connected  to  the  main  which  Nicholson  is  laying  on 
Virginia  avenue,  a  5-pound  pressure  was  put  on  both  lines.  The 
gauge  again  remained  stationary,  not  varying  in  the  slightest 
degree.     The  pressure  was  left  on  for  i  hour." 
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Thirteenth: 

**The  following  is  a  test  on  the  24-inch  main  on  King's  High- 
way, south  of  Chouteau  (11  lead  joints  and  14  cement  joints). 

I«ength  of  Time  I«ast 
No.  of  Joints.        Pressure  Pounds  Duration  Joint  was  Made 

Cement.  l«ead.       per  8q.  Inch.  of  Test.  Before  Test. 

14  II  16  3  hours.  40  hours. 

Temperature  at  which  Kind  of  Cement  Foreman  in  Charge 

JoinU  were  Made.  Used.  of  Work. 

16  to  24°  F.       **Star*'  and  **Red  Ring.'*     Wm.  Farrell. 

in  equal  parts 

Note— Warm  water  waa  used  in  mixing  thecemeut. 

Fourteenth: 

The  following  is  the  test  made  on  the  cement  joints  on  12-inch 
main  on  Magnolia  street,  between  Lawrence  and  Vandeventer: 

Pressure 
Poundaper 
No.  of       Square 
Joints.        Inch. 

88       20  lbs.     I  hr.     65  hrs.  * 'Star."  S.  Williams.      33  to  50° 

Fifteenth: 

The  following  is  a  test  on  12-inch  main  on  the  north  side  of 
Magnolia  between  Spring  and  Grand: 

Length  of  Temperature 

Pressure                              Time  I«ast  Jt,  at  which  Kind  of 

No.  of    I«t>s.  per       Duration           was  Made  Cement  was  Cement 

Joints.     Sq.  in.          of  Test.           Before  Test.  Mixed.  Used. 

64         20       ij^  hrs.         40  hrs.         33  to  50°      ** Red  Ring." 

Sixteenth : 

*' A  test  of  4-inch  cement  joints,  which  had  been  made  when 
the  thermometer  registered  31°  F.,  was  made  to  see  what  effect 
freezing  weather  would  have  upon  the  cement.  Ten  lengths  of 
pipe  were  laid  for  the  test  and  the  joints  were  made  with  *Star' 
cement.  In  every  case  the  water  used  in  mixing  the  cement  had 
been  slightly  warmed.  Immediately  upon  the  completion  of 
every  joint,  it  was  wrapped  with  a  sack  and  covered  with  a  layer 
of  dirt  about  8  inches  deep.  After  a  40-hour  set  (from  Saturday 
afternoon  until  Monday  morning)  an  air  pressure  of  10  pounds 
was  put  on  the  joints,  which  was  then  tested  with  soapsuds  for 
leaks.  The  pressure  was  then  raised  to  20  pounds  and  the  joints 
were  again  tested  with  soapsuds.  In  neither  case  was  there  a 
leak  found.  The  pressure  was  again  raised,  this  time  to  30 
pounds.     When  this  pressure  had  been  on  an  hour  a  final  test 


3^9 

was  made  with  soapsuds,  and  again  no  leaks  were  found.  The 
results  of  this  test  would  warrant  the  statement  that  cement 
joints  are  not  affected  by  moderately  cold  weather." 

It  will  be  noted  that  these  are  reports  of  actual  tests  made  b}" 
various  foremen  and  street  clerks  throughout  the  city,  and  the 
reports  are  given  verbatim.  The  last  7  tests  were  made  in 
order  to  determine  whether  it  was  safe  to  make  joints  in  freezing 
weather.  Under  ordinary  conditions,  if  proper  care  is  used,  it 
w:ould  appear  from  these  few  experiments  that  it  is  perfectly 
safe  to  make  cement  joints  when  the  thermometer  registers  as 
low  as  the  freezing  point.  The  above  test,  together  with  a 
number  of  others,  as  shown  in  detail  Table  No.  i . 

Now,  referring  to  the  10  items  on  pp.  922-923,  under  the  head 
of ''Discussions,"  the  answers  received  which  were  unfavorable 
to  the  use  of  cement  came  from  cities  where  cement  had  never 
been  tried  very  extensively.  'Of  the  reports  from  52  cities  only 
ID  used  cement  entirely  and  19  almost  entirely,  whereas  23  do 
not  use  cement.  In  view  of  the  favorable  results  obtained  in  29 
cities,  together  with  the  experience  in  St.  Louis,  as  shown  in 
the  various  tables  and  experiments,  it  does  seem  that  the  great 
saving  and  advantages  to  be  gained  by  using  cement  joints  are 
not  fullj-  appreciated.  Table  No.  4  shows  the  saving  in  monej-, 
per  mile  of  pipe  laid,  for  each  size. 

Another  great  advantage  is  the  fact  that  a  cement  joint  offers 
more  resistance  for  the  passage  of  electric  current  than  a  lead 
joint  does.  Mr.  E.  E.  Brownell,  in  his  "Electrolytic  Survey  of 
the  City  of  St.  Louis,"  cites  an  example  of  a  6-inch  main  100 
feet  long,  which  being  tested  showed  a  resistance  of  12,000 
ohms. 

In  order  to  get  some  idea  as  to  the  relative  resistance  of  the 
various  kinds  of  joints,  an  experiment  was  made  in  St.  Louis  by 
making  up  4  short  pieces  of  4-inch,  cast  iron  pipe.'  The  first  two 
joints  were  made  with  an  asbestos  gasket  in  the  back  of  the  bell 
to  prevent  the  spigot  from  touching  the  bell.  The  joints  were 
made  with  cement  in  the  usual  manner.  The  third  joint  was  an 
ordinary  cement  joint  without  the  asbestos  gasket,  while  the 
fourth  joint  was  made  of  lead  in  the  usual  manner.  A  report  of 
the  test  is  shown  below: 

Joint  No.  I,  of  asbestos  and  cement,  shows  a  resistance  of  18.2 
ohms;  No.  2,  of  asbestos  and  cement,  shows  a  resistance  of  19.18 


iitmiK;  No  ,\,  «f  cement,  sthows  a   resistance  of  t7.64;  No.  4,  ot 
IfHtl,  nhnwji  II  resistance  of  .000385  ohms. 

Tabi.K  No.  I.— .VAoff/Wjf  Rfsulls  of  Tests,  Cement  Joints,  Difierent 
Shes  of  Pipe.—St.  Louis,  Mo. 


nsdcwiLhaJt.    t6-iiicb  ind  jo-inch  belU. 
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This  test  certainly  shows  that  a  cement  joint  has  a  great  ad- 
vantage over  a  lead  joint  from  a  purely  electrolytic  standpoint. 
The  third  advantage  is  the  fact  that  the  work  can  be  done  with 
unskilled  labor;  and,  fourth,  a  cement  joint  is  less  liable  to 
leakage  than  a  lead  joint.  This  latter  I  consider  the  greatest 
advantage  of  all. 

Table  No.  2. — Showing   Cost  of  Cement  and  Lead  Joints  atid 

Saving  per  Joint  in  Cement  over  Lead, 
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Second  Item. — There  seems  to  be  a  prejudice  against  the  use  of 
cement  in  the  business  sections  of  the  very  large  cities..  I  am 
unable  to  account  for  this  prejudice,  because  my  experience  with 
lead  joints,  both  in  St.  Louis  and  other  cities,  has  been  that  the 
largest  number  of  broken  mains  has  occurred  in  the  business 
section  of  the  city  and  were  laid  with  lead  joints.  Last  year  we 
had  over  100  broken  gas  mains,  over  75  per  cent,  of  which  were 
in  the  business  section  of  the  city,  and  in  every  case  the  joints 
were  made  with  lead.  We  have  no  records  showing  any  broken 
mains  where  the  joints  were  made  with  cement,  although  there 
area  great  many  miles  of  such  mains  in  St.  Louis,  which  have 
been  laid  for  a  great  many  years.  Last  year  we  laid  60  miles  of  pipe 
with  cement  joints  and  35  miles  with  lead  joints,  but  at  this 
writing  we  have  had  only  one  slight  leak  on  the  entire  amount  of 
pipe  laid. 
21 
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Amount  of  lead  used  in  this  table  is  calculated  from  standard 
dimeuHions  of  pipe  and  should  be  the  minimum  amount  used. 
Table  No.  t  is  based  on  actual  amounts  used  in  St.  Louis. 

This  remark  applies  to  Table  No.  2- A  and  4-A  also.* 

These  quantities  are  actual,  as  used  in  St.  Louis,  Mo.,  giving 
good  results. 

Proj)ortioii  of  water  to  cement  should  be  in  ratio  of  about 
I  to  4. 

Actual  quantities  will  vary  according  to  size  of  bell. 


Tablk  No.  2-A. — Shotving  Cost  of  Cement  and  Lead  Joints  and 

Saving  per  Joint  in  Cement  over  Lead, 
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The  writer  claims  that  if  a  main  is  properly  laid  with  4  feet  of 
cover,  and  so  as  to  have  an  even  bearing,  as  shown  in  Fig.  i,  and 
not  as  shown  in  Fig.  2,  there  will  be  less  likelihood  of  a  leak  or  a 
break  with  cement  than  if  lead  is  used;  and  it  is  our  intention 
during  the  coming  season  to  use  cement  joints  in  the  business 
section  of  St.  Louis  as  well  as  in  the  suburban  part  of  the  city. 

Fourth  and  fifth  Itetns. — Regarding  the  kind  of  cement  to  be 
used,  our  experience  as  well  as  that  of  other  cities  shows  it  is 
immaterial  what  brand  is  used.  Any  good  American  Portland 
cement  will  give  good  results,  and  as  it  is  cheaper  to  use  the 
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Table  No.  3. — Of  Approximate  Quantities  for  Cement  and  JLead 

foints. 
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Note— I,ead  space  in  i6-inch  bells  was  very  small. 
I,ead  space  in  24-inch  bells  was  very  large. 

^mestic  than  the  foreign  brands,  there  is  no  good  reason  for 
using  the  latter.  Rosendale  cement  may  give  good  results,  but 
it  is  considered  good  engineering  to  always  use  Portland  cement 
below  the  surface  of  the  ground,  and  as  the  difference  in  cost  is 
trifling,  I  can  see  no  advantage  in  using  the  Rosendale. 

I  would  suggest,  however,  to  those  who  have  never  used 
cement  for  joint  making  purposes  that  they  start  with  Dycker- 
hoff  cement,  and  as  the  men  become  more  eflScient  in  their 
workmanship  a  cheaper  brand  of  Portland  cement  can  be  substi- 
tuted. 
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TablK  No,  yA.—O/  Approximate  Quantities  for  Cement  and 

Lead  Joints, 
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Tables  Nos.  5  and  6  show  the  properties  of  the  various  makes 
of  cement.  The  information  was  furnished  by  Mr.  W.  Purves 
Taylor,  Engineer  of  Test,  Bureau  of  Surveys,  Philadelphia,  and 
Mr.  W.  H.  Henby,  Engineer  of  Tests,  Water  Department,  St* 
Louis. 

Portland  cement  in  barrels  weighs  400  pounds'  gross,  380 
pounds  net,  4  bags  to  the  barrel;  natural  cement  in  barrels 
w^eighs  300  pounds  gross,  280  pounds  net,  3  bags  to  the  barrel; 
Portland  cement  only  contains  3.6  cubic  feet  packed  and  4  cubic 
feet  loose. 

It  is  best  to  buy  cement  in  barrels  rather  than  bags,  in  case  the 
cement  is  to  be  stored. 
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Table  No.  4. — Showing  Approximate  Saving  per  Mile  of  Matti, 
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Tabi^k  No.  4- a — Shoui9iK  Approximate  Sainng  per  Mile  of  MtUn, 
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See  note  under  table  No.  2-a. 
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Sixth  Item, — Referring  to  provision  for  expansion,  I  agree 
thoroughly  with  Mr.  Forstall,  of  Philadelphia,  that  it  is  not  neces- 
sary to  provide  for  expansion.  A  survey  of  the  answers  will 
show  that  lead  joints  are  inserted  every  4th  or  5th  joint  in  some 
cities  and  i  lead  joint  to  the  block  in  others.  Surely  if  i  lead 
joint  to  the  block  is  suflficient,  then  i  lead  joint  in  every  5th  or 
6th  joint  is  more  than  sufficient.     It  would  be  interesting  to 
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have  some  of  the  members  explain  just  why  they  insert  the  exact 
number  of  joints  which  they  do,  as  there  must  be  some  reason 
for  so  doing.  Frost  in  St.  Louis  last  winter  reached  a  depth  of  3 
feet  to  3  feet  and  6  inches. 

Our  experience,  of  course,  is  all  based  on  4  feet  of  cover,  and 
it  may  be  that  if  the  pipes  are  laid  with  a  less  cover  it  would  be 
necessary  to  make  some  provision  for  expansion.  Two  years  ago 
we  laid  some  10  miles  of  3-inch  wrought  iron  pipe  in  cement  and 
pitch  and  made  no  provision  for  expansion.  This  pipe  is  under 
a  constant  pressure  of  250  pounds  to  the  square  inch,  and  yet  has 
never  shown  any  Leaks  at  the  joints. 

Seventh  Item, — It  seems  the  generally  accepted  opinion  that 
cement  should  not  be  laid  in  soft  places,  the  idea  being  that  the 
the  pipe  might  settle,  and  on  account  of  the  rigidity  of  a  cement 
joint  leaks  would  develop  more  rapidly  than  with  lead  joints.  In 
the  face  of  experiment  No.  i  it  would  seem  that  there  is  a  great 
deal  more  elasticity  in  a  pipe  line  laid  with  cement  joints  than  has 
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Atlanta,  Ga.     Almost  entirely. 

Baltimore,  Md.  We  are  using  cement  joints  in  the  suburbs 
and  out-lying  districts,  but  not  in  the  city  proper.  Our  reasons 
for*  not  laying  this  cement  in  the  city  is  on  account  of  the  proba- 
bility of  a  sewerage  system  being  installed  by  the  city  within  a 
few  years. 

Boston,  Mass.  Boston  Gas  Light  Co.  In  solid  ground  we  use 
cement  joints  and  at  all  crossings.  We  use  lead  joints  one  in  five 
on  a  run  of  pipe.  In  made  ground  every  other  joint  is  lead,  and 
in  very  bad  ground  we  use  all  lead  joints,  except  at  street  cross- 
ings or  under  street  car  tracks,  where  cement  joints  are  used. 

Dorchester  Gas  Light  Co.  Have  used  cement  joints  for  gas 
mains  in  the  proportion  to  two  cement  joints  to  one  lead 
joint. 

Bridgeport,  Conn.  About  99%  of  jpints  are  cement.  A  few, 
where  pipe  is  laid  in  inaccessible  places,  are  lead. 

Brooklyn,  N.  Y.     Do  not  lise  cement. 

Butte,  Montana.  Use  cement  for  repairing  broken  pipes  and 
leaks  of  every  kind,  and  find  cement  far  ahead  of  any  other  ma- 
terial for  this  purpose.  Should  we  lay  any  large  pipe  in  the 
future,  we  will  undoubtedly  use  cement  for  joints. 

Chester,  Pa,  We  have  absolutely  and  entirely  done  away  with 
the  making  of  lead  joints.  We  are  coating  all  our  wrought  iron 
pipe  with  cement  as  a  protection  against  electrolysis. 

Cincinnati,  O.  Do  not  use  cement. 

Cleveland,  O.  Do  not  use  cement. 

Dallas,  Texas.     Lead  used  at  present;  expect  to  use  cement  in 

the  future. 

Danbury,  Conn.  Use  cement  for  everything  except  intersec- 
tions and  bridges. 

Denver,  Colo. 

Derby,  Conn.     Use  cement  exclusively. 

Des  Moines,  Iowa.  Cement  joints  are  used  exclusively  for 
laying  mains  in  Des  Moines,  except  in  an  occasional  instance 
where  the  appearance  of  water  in  a  ditch  necessitates  the  use  of 
lead  on  account  of  diflficulty  in  getting  cement  to  set. 

Fall  River,  Mass.  We  are  using  cement  joints  in  the  laying 
of  all  mains  in  this  city,  from  the  smallest  to  the  largest  which  is 
from  4  inches  to  20  inches. 

Grand  Rapids,  Mich.  We  make  all  the  joints  of  our  city  mains 
out  of  cement;  use  no  lead  whatever. 

Houston,  Texas.  We  are  making  all  cement  joints  in  laying 
mains  at  the  present  time. 

Jackson,  Miss.     Do  not  use  cetnent. 
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Louisville,  Ky.     Do  not  use  cement. 

Lowell,  Mass.     Use  cement  exclusively. 

Memphis,  Tenn.     Do  not  use  cement. 

Milwaukee,  Wis.     Do  not  use  cement. 

Mt.  Vernon,  N.   Y.     All  joints  are  made  with  Dyckerhoff 
Portland  cement. 

New  Orleans,  La.     Use  cement  almost  exclusively. 

New  York  City.     Do  not  use  cement. 

Paterson,  N.  J.     Use  cement  exclusively. 

Peoria,  111.     Do  not  use  cement. 

Philadelphia,  Pa.     Forstall.     About  nine- tenths  of  each  year's 
mileage  is  laid  with  cement  joints. 

Norris.  We  are  using  cement  almost  exclusively*  for  the 
smaller  sizes  of  pipes,  except  in  the  congested  districts  of 
very  large  cities. 

Pittsburg,  Pa.     Use  cement  exclusively. 

Portland,  Me.     Do  not  use  cement  at  present,  but  believe  it  far 
superior  to  lead. 

Reading,  Pa.     Use  cement  exclusively. 

Richmond,  Va.     Do  not  use  cement. 

Rochester,  N.  Y.     Do  not  use  cement,  but  engineer  believes  it 
far  superior  to  lead. 

St.  Augustine,  Fla.     Use  cement  for  joints.     (Does  not  say  in 
what  pro[X)rtion  to  lead.) 

St.  Paul,  Minn.     Do  not  use  cement. 

San  Francisco.  Cal.     Do  not  use  cement  on  account  of  poor 

ground. 

Savannah,  Ga.     All  mains  are  laid  with  cement  joints. 

Scranton,  Pa.     Just  started  to  use  cement  for  joints. 

Stapleton,  N.  Y.     Use  cement  exclusively,  except  in  occasional 
wet  trenches  where  it  is  impracticable  to  make  a  cement  joint. 

Stockton,  Cal.     Do  not  use  cement. 

Waterbury,  Conn.     About  25%  of  the  mains  now  in  use  have 
cement  joints. 

Question  No.   2 — For  how  many  years  have  you  been  using 
cement? 

Atlanta,  Ga.     Fifteen  years. 
Baltimore,  Md.     One  year. 

Boston,  Mass.     Boston  Gas  Light  Co.     Over  thirty  years. 
Dorchester  Gas  Light  Co.  has  used  cement  since  it  started. 


333 

Bridgeport,  Conn.     Forty  years. 

Brooklyn,  N.  Y.     Do  not  use  cement. 

Butte,  Montana.  Have  not  used  cement  except  to  repair  breaks.. 

Chester,  Pa.     Five  years. 

Cincinnati,  O.     Do  not  use  cement. 

Cleveland,  O.     Do  not  use  cement. 

Dallas,  Texas.     (?) 

Danbury,  Conn.     Forty-seven  years. 

Denver,  Colo.     (?) 

Derby,  Conn.     Fifteen  years. 

Des  Moines,  Iowa.     Twenty  years. 

Fall  River,  Mass.  Since  the  company  started  in  business. 
The  present  manager  has  used  it  for  fourteen  years. 

Grand  Rapids,  Mich.     Eight  years. 

Houston,  Texas.     Eight  years. 

Jackson,  Miss.     Do  not  use. 

Louisville,  Ky.     Do  not  use. 

Lowell,  Mass.     Fifty-five  years. 

Memphis,  Tenn.     Do  not  use. 

Milwaukee,  Wis.     Do  not  use. 

Mt.  Vernon.  N.  Y.  Ten  years.  We  are  gradually  abandon- 
ing old  3-inch  mains  from  the  city  of  Mt.  Vernon,  which  are 
being  replaced  by  8- inch  mains,  due  to  the  growth  of  the  city, 
and  am  pleased  to  say  that  these  mains  were  laid  some  thirty 
years  ago  with  cement  joints  and  arefabsolutely  tight. 

New  Orleans,  La.  Exclusively  for  three  years;  partly  for 
twenty-five  years  or  more. 

New  York  City.     Do  not  use  cement. 

Paterson,  N.  J.     Six  years. 

Peoria,  111.     Do  not  use  cement. 

Philadelphia,  Pa.     Norris.     Have  been  using  cement  in  some 
places  for  at  least  twenty  years,  including  New  England  cities. 
Forstall.     Five  years. 
Pittsburg,  Pa.     For  fifty  years. 
Portland,  Me.     Do  not  use  cement. 
Reading,  Pa.     Ten  years. 
Richmond,  Va.    Do  not  use. 
Rochester,  N.  Y.     Seven  or  eight  years. 
St.  Augustine,  Fla.     ?    Several  years. 
St.  Paul,  Minn.     Do  not  use. 
San  Francisco,' Cal.     Do  not  use. 
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Suvunnub,  CiU.     Six  or  seven  years. 
SMitiiton.  Ta.     One  year. 
Sluplclon.  N.  Y.     Over  three  years. 
StiH'kton,  Cul.     I)o  not  use. 
WatrilMiry,  Conn.     Ten  years. 

ihii\\fh*H  A«».  J  —Have  leaks  in  gas  mains  increased  or  decreased 
nimr  >  on  startiHl  to  use  cement  for  the  joints  instead  of  lead? 

Atlnntii,  (•«.     iKvreased. 

linUimorc,  Md.  Have  not  used  cement  long  enough  to  deter- 
mine by  i*x|vriomv,  but  have  reasons  to  believe  that  leaks  will 
divicasi*  wbiMv  <.*emcnl  is  used. 

Hoslon.  Muss.  Haston  Oas  Light  Co.  Have  always  used 
<vnu*nl. 

l)«)ivhcslcr  Cias  Light  Co.     Have  always  used  cement  in  this 
a)!npany,  so  cannot  answer  this  question,  but  am  positive 
a  change  from  lead   to  cement   would  not  increase  the 
leakage. 
HridgeiK)rl,  Conn.     Have  always  used  cement. 
Brooklyn,  N.  V.     Have  always  used  lead. 
Butte,  Montana.     Use  cement  for  repairing  leaks  only. 

Chester,  Pa.  Our  leakage  ])er  mile  of  mains  is  less  than  I  have 
been  able  to  figure  it  in  any  previous  works  that  I  was  ever  con- 
nected with,  and  there  has  been  a  decided  decrease  in  leakage 
.since  using  cement  joints. 

Cincinnati,  O.     Do  not  use  cement. 

Cleveland,  O.     Do  not  use  cement. 

Dallas,  Texas.     Have  not  been  using  cement  long  enough  to 

answer. 

Danbury,  Conn.  This  company  has  laid  cement  joints  since 
1857.  A  small  amount  of  this  old  pipe  is  still  in  use.  Of  all  the 
joints  that  we  have  uncovered,  I  think  we  have  found  but  two 
joints  that  leaked  and  they  were  small  leaks.  A  number  of 
years  ago  the  engineer  in  charge  commenced  the  use  of  lead. 
Our  experience  is  that  the  lead  joints  that  were  tight  when  they 
were  laid  were  found  to  leak  after  a  few  j'ears.  We  have  aban- 
doned the  use  of  lead  and  gone  back  to  cement. 

Denver,  Colo.     (?) 

Derby,  Conn.  There  has  been  no  preceptible  change  in  the 
leakage  due  to  cement  joints. 

Des  Moines,  Iowa.  The  leakage  during  the  past  20  years  has 
decreased  until  it  is  now  at  practically  the  minimum  limit  that  can 
be  obtained  with    ordinary  care  and  good  workmanship.     We 


335 

liave  practically  no  complaints  from  leaky  mains,  and  where  we 
•do  have  such  complaints-  they  are  generally  found  to  be  the  result 
•of  a  break,  due  to  the  settlement  of  the  ground  or  some  lead 
joint. 

Fall  River,  Mass.  This  question  I  cannot  answer,  as  our  joints 
have  been  practically  all  laid  with  cement,  except  on  the  pipe 
that  was  laid  for  two  or  three  years  before  I  came  to  Fall  River. 
During  that  time  lead  was  used  almost  exclusively,  and  it  was  on 
these  lead  joints  that  I  found  the  greatest  leakage  when  I  first 
•came  to  the  city. 

Grand  Rapids,  Mich.  Leaks  in  street  mains  have  decreased 
since  we  began  this  practice. 

Houston,  Texas.  •   Decreased. 

Jackson,  Miss.     Do  not  use  cement. 

Louisville,  Ky.     Do  not  use  cement. 

Lowell,  Mass.  Excerpts  from  report  of  Board  of  Gas  Com- 
missioners of  the  State  of  Massachusetts,  1898,  6.72%;  1899, 
6.80%;  1900,  4.21%;  1901,4.50%;  1902,4.70%;  1903, 8.05%;  the 
increase  for  1903,  which  I  attribute  largely  to  the  use  of  Texas  oil 
in  water  gas  manufacture. 

Memphis,  Tenn.     Use  lead  exclusively. 

Milwaukee,  Wis.     Do  not  use  cement. 

Mt.  Vernon,  N.  Y.  Since  using  cement  joints  we  have  cut 
leakage  in  half.     All  leakage  is  practically  in  old  lead  joints. 

New  Orleans,  La.  We  have  reason  to  believe  that  .the  leaks 
in  street  mains  have  diminished  since  the  advent  of  the  cement 
joint,  and  in  fact  we  have  never  found  but  one  leak  which  was 
actually  in  the  joint  and  in  that  case  we  believe  that  the  pipe  was 
disturbed  before  the  joint  had  set. 

New  York  City.     Do  not  use  cement. 

Paterson,  N.  J.  Leakage  has  decreased  since  the  use  of 
cement  joints  began. 

Peoria,  111.     Do  not  use  cement. 

Philadelphia,  Pa.  Norris.  The  use  of  cement  joints  has 
largely  decreased  the  number  of  leaks  in  our  gas  mains. 

Forstall.  So  far  the  total  number  of  leaks  that  have  devel- 
oped in  this  amount  of  pipe  (120  miles)  laid  with  cement 
joints  has  been  confined  to  30  joints — an  entirely  insignifi- 
cant number  and  very  much  less  than  the  number  of  leaks 
we  would  have  had  if  the  pipe  had  been  laid  with  lead 
joints. 

Pittsburg,  Pa.  We  do  not  know  anything  about  lead  joints, 
only  that  the  natural  gas  companies  of  this  city  used  lead  for 
joining  their  mains  and  they  had  to  dig  down  and  recaulk  them 
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about  every  two  years  until  they  got  Dresser  slee\'es  and  put  over 
them  to  keep  them  from  leaking. 

Portland,  Maine.  Cement  is  not  used  for  joints  in  this  city, 
but  the  Engineer  in  charge  has  had  experience  with  other  com- 
panies, which  has  thoroughly  convinced  him  that  cement  joints 
are  far  superior  to  lead.  As  a  matter  of  fact,  when  he  took 
charge  of  this  company  the  unaccounted  for  gas  exceeded  i6%, 
a  fact  which  in  itself  was  hardly  favorable  for  the  use  of  lead  for 
street  main  joints.  I  really  believe  that  there  are  ten  joint  leaks 
with  lead  to  one  where  cement  joints  are  used. 

Reading.  Pa.  We  have  found  less  leaks  in  joints  made  vnth 
cement  than  those  made  with  lead. 

Richmond,  Va.     Do  not  use  cement. 

Rochester,  N.  Y.     Decreased. 

St.  Augustine,  Fla.  We  have  been  making  cement  joints  for 
several  years  and  have  had  no  trouble  whatever,  except  in  cases 
where  the  joint  was  not  properly  made  when  the  main  was  laid. 

St.  Paul,  Minn.     Do  not  use  cement. 

San  Francisco,  Cal.  Do  not  use  cement  on  account  of  insta- 
bility of  the  ground. 

Savannah,  Ga.  We  have  found  no  leaks  in  cement  joints 
since  we  began  using  them. 

Scranton,  Pa.  Just  commenced  the  use  of  cement  this  year. 
About  a  month  after  completing  the  lines  laid  with  cement  we 
tested  them  carefully  with  a  test-meter  and  found  them  abso- 
lutely tight,  except  a  few  leaks  in  the  first  two  blocks  laid,  where 
the  men  had  evidently  not  yet  learned  the  knack  of  handling  the 
cement. 

Stapleton,  N.  Y.  Our  leakage  has  been  decreased  about  one- 
half  since  our  obtaining  possession. 

Stockton,  Cal.     Do  not  use  cement. 

Waterbury,  Conn.  Leaks  have  decreased  decidedly.  As  a 
matter  of  fact,  I  have  not  had  a  leak  occur  in  a  properly  laid 
main  with  cement  joints,  neither  a  leak  in  the  joint  itself  or  a 
broken  main. 

Queslion  No.  4 — Have  any  really  serious  leaks  occurred  on  a 
cement  joint  when  the  work  was  properly  done? 

Atlanta,  Ga.     No. 

Baltimore,  Md.  No  serious  leaks  have  occurred  on  any  of  our 
cement  joints. 

Boston,  Mass.  Boston  Gas  Light  Co.  A  leak  in  cement  joints 
is  very  rare.  The  pipe  will  generally  break  rather  than  start  a 
leaky  joint. 

Dorchester  Gas  Light  Co.  .  No. 
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Bridgeport,  Conn.     No. 

Brooklyn,  N.  Y.     Do  not  use  cement. 

Butte,  Montana.     Have  not  used  cement  for  laying  mains. 

Chester,  Pa.  Of  the  pipe  put  down  five  years  ago  in  Darby, 
there  has  never  been  a  joint  dug  up  for  repair  or  one  piece  of 
main  barred  through  complaint  of  leak.  Whenever  a  main  is 
uncovered  for  running  service  the  ground  is  as  sweet  as  the  day 
the  main  was  laid. 

Cincinnati,  O.     Do  not  use  cement.  ^ 

Cleveland,  O.     Do  not  use  cement. 

Dallas,  Texas.     Have  not  used  cement. 

Danbury,  Conn.     Have  foynd  no  leaks. 

Denver,  Colo.    Use  lead. 

Derby,  Conn.     We  have  had  no  serious  leaks  on  cement  xointsr.. 

Des  Moines,  Iowa.  I  have  never  seen  but  three  or  four  cement 
joints  in  my  life  which  leaked,  and  I  have  uncovered  a  great 
many  joints,  both  lead  and  cement;  probably  20,000  in  the  last 
eight  or  ten  years.  We  have  had  no  trouble  here  from  leaking 
cement  joints  since  I  have  been  here. 

Fall  River,  Mass.  I  do  not  believe  that  a  really  serious  leak  is 
possible  with  a  cement  joint,  when  the  work  is  properly  done,  as 
the  joint  seems  to  be  as  strong  as  the  pipe,  with  the  result  that 
the  pipe  will  break  before  the  joint  will  give  way. 

Grand  Rapids,  Mich.  No  leaks  have  occurred  when  the  joint 
is  properly  made. 

Houston,  Texas.     No. 

Jackson,  Miss.     Do  not  use  cement. 

Louisville,  Ky.     Do  not  use  cement. 

Lowell,  Mass.     No. 

Memphis,  Tenn.     Do  not  use  cement. 

Milwaukee,  Wis.     Do  not  use  cement. 

Mt.  Vernon,  N.  Y.  Where  a  cement  joint  is  made  properly 
we  have  had  no  leaks  whatever.  Have  only  found  leaks  in 
twenty  cement  joints,  all  of  which  were  improperly  made  and 
were  caught  before  the  ditches  was  filled. 

New  Orleans,  La.  We  have  never  had  any  serious  leaks  occur 
on  a  cement  joint,  and  have  found  any  number  of  instances  where 
our  pipe,  as  at  the  present  time  is  being  disturbed  by  the  sewer 
system  which  is  being  installed,  that  the  main  has  broken  close 
up  to  the  joint  and  the  cement  joint  remains  perfectly  intact  and 
undisturbed. 

New  York  City.     Do  not  use  cement. 

Paterson,  N.  J.  We  seldom  find  a  really  serious  leak  in  a 
cement  joint. 

22 
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Peoria,  111.     Do  not  use  cement. 

Philadelphia,  Pa.  Norris.  The  only  serious  leaks  which  have 
occurred  where  cement  joints  have  been  used  have  been  cases  of 
broken  mains.  I  can  recall  no  serious  leak  in  a  properly  made 
cement  joint. 

Forstall.  None  of  the  thirty  leaks  spoken  of  have  been 
large  and  our  experience  is  that,  except  on  small  pipe 
such  as  four-inch  and  six-inch,  leaks,  when  they  occur  in 
a  cement-made  line,  are  due  to  a  very  slight  change  in 
position  between  the  two  pipes  joined  together,  causing  a 
very  fine  crack  in  the  cement  arid  only  allowing  a  little 
gas  to  escape. 

Pittsburg,  Pa.     No  serious  leaks  have  occurred  in  a  cement 
joint;  all  of  the  serious  leaks  we  have  had  have  been  from  broken, 
mains. 

Portland,  Me.     Do  not  use  cement. 

Reading,  Pa.     No. 

Richmond,  Va.     Do  not  use  cement. 

Rochester,  N.  Y.     No. 

St.  Augustine,  Fla.     No. 

St.  Paul,  Minn.     Do  not  use  cement. 

San  Francisco,  Cal.     Do  not  use  cement. 

Savannah,  Ga.  Have  had  no  leaks  since  we  began  using 
cement. 

Scran  ton,  Pa.     No. 

Stapleton,  N.  Y.  There  have  been  no  serious  leaks  occur  to 
cement  joints  where  properly  made  cement  was  used  and  the  work 
was  properly  done. 

Stockton,  Cal.     Do  not  use  cement. 

Waterbury,  Conn.  Have  not  had  a  leak  occur  on  a  properly 
laid  main  with  cement  joints,  either  a  leak  in  the  joint  or  a  broken 
main. 

Questiofi  No,  5. — Is  there  any  objection  on  the  part  of  the  city 
authorities  to  the  use  of  cement  for  this  purpose? 

Atlanta,  Ga.     No. 

Baltimore,  Md.     No. 

Boston,  Mass.     Boston  Gas  Light  Co.     No. 

Dorchester  Gas  Light  Co.     No. 

Bridgeport,  Conn.     No. 

Brooklyn,  N.  Y.     Do  not  use. 

Butte,  Montana.  Only  use  cement  for  repairing;  apparently 
no  objections. 
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Chester,  Pa.     No. 

Cincinnati,  O.     Do  not  use. 

Cleveland,  O.     Do  not  use. 

Dallas,  Texas.  Have  not  used  very  much  cement;  apparently 
no  objections. 

Danbiu-y,  Conn.     No. 

Denver,  Colo.     Do  not  use  cement. 

Derby,  Conn.     No. 

Des  Moines,  Iowa.     No. 

Fall  River,  Mass.  I  have  met  with  no  objection  on  the  part 
of  the  city  authorities  to  the  use  of  cement  for  this  purpose,  and 
there  certainly  should  be  none,  as  it  makes  a  safer  joint  than  lead 
and  reduces  the  leakage. 

Grand  Rapids,  Mich.  The  city  authorities  not  only  do  not 
object  to  our  making  the  joints  of  cement,  but  they  prefer  that 
we  should  do  so. 

Houston,  Texas.     No. 

Jackson,  Miss.     Do  not  use. 

Louisville,  Ky.     Do  not  use. 

Lowell,  Mass.     No. 

Memphis,  Tenn,     Do  not  use. 

Milwaukee,  Wis.     No. 

Mt.  Vernon,  N.  Y.  Since  explaining  to  the  various  city 
authorities  the  benefits  of  cement  joints  they  prefer  to  have  us 
use  them. 

New  Orleans,  La.  There  is  no  objection  on  the  part  of  the 
city  authorities  to  the  use  of  cement  joints. 

New  York  City.     Do  not  use. 

Paterson,  N.  J.  The  city  authorities  have  never  raised  any 
question  about  what  we  use  in  joints. 

Peoria,  111.     Have  never  used  cement. 

Philadelphia,  Pa.  Norris.  We  have  never  heard  of  any  ob- 
jection on  the  part  of  the  city  authorities  to  the  use  of  cement 
for  this  purpose. 

Porstall.  There  has  never  been  any  objections  on  the  part 
of  the  city  authorities  to  the  use  of  cement  in  the  joints  of 
our  pipe. 

Pittsburg,  Pa.  We  have  had  no  objections  from,  the  city 
authorities  about  using  cement  for  joints. 

Portland,  Me.     Do  not  use  cement. 

Reading,  Pa.     No. 

Richmond,  Va.     Do  not  use. 
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Rochester,  N.  Y.     No. 

St.  Augustine,  Fla.     No. 

St.  Paul,  Minn.     Do  not  use. 

San  Francisco,  Cal.  There  is  no  objection  on  the  part  of  the 
city  authorities  to  the  use  of  cement. 

Savannah,  Ga.     No. 

Scranton,  Pa.     No. 

Stapleton,  N.  Y.  There  is  absolutely  no  objection  by  the  city 
authorities  of  New  York  to  us  using  cement  joints. 

Stockton,  Cal.     Do  not  use  cement. 

Waterbury,  Conn.  Our  city  authorities  do  not  object  to 
cement  joints. 

Qu€siion  No,  6, — Do  you  make  any  provision  for  expansion? 

Atlanta,  Ga.  We  put  in  one  lead  joint  about  every  200  feet 
and  make  all  special  lead  joints.  Sixteen-inch  pipe  and  above  we 
do  not  cement,  but  make  lead  joints. 

Baltimore,  Md.     No. 

Boston,  Mass.  Boston  Gas  Light  Co.  By  the  use  of  an 
occasional  lead  joint. 

Dorchester  Gas  Light  Co.  The  inserting  of  one  lead  joint 
in  three  may  be  considered  partly  as  a  provision  for  ex- 
pansion. It  also  tends  to  make  a  line  of  small  mains  more 
elastic  to  provide  for  any  settling  of  the  main. 

Bridgeport,  Conn.  No,  only  where  the  pipe  comes  out  of  the 
ground  to  cross  a  bridge  or  depression  in  roadway.  Here  we 
use  an  expansion  joint. 

Brooklyn,  N.  Y.     Do  not  use  cement.  ^ 

Butte,  Montana.     Cement  only  used  for  repairing. 

Chester,  Pa.  As  the  coefficient  of  expansion  of  cement  is 
practically  the  same  as  iron,  which  is  not  true  of  lead,  we  do  not 
provide  for  expansion,  laying  the  mains  deep  enough  so  that  the 
change  of  temperature  is  not  enough  to  affect  the  pipe.  As  a 
matter  of  fact  we  consider  the  joints  the  strongest  part  of  the  main. 

Cincinnati,  O.     Do  not  use. 

Cleveland,  O.     Do  not  use  cement. 

Dallas,  Texas,     (Did  not  answer.) 

Danbury,  Conn.  The  only  provision^for  expansion  is  at  branch 
connections.  The  joint  on  the  branch  and  on  the  first  length  of 
pipe  in  each  direction  are  made  with  lead.  In  crossing  bridges 
we  use  lead  on  the  bridge  and  one  or  two  lengths  at  each  end. 
If  the  pipe  is  laid  with  the  minimum  cover  of  four  feet,  should 
expect  the  cement  joints  to  remain  tight  whatever  happened. 
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Denver,  Colo.     Use  lead. 

Derby,  Conn.     We  make  almost  no  provision  for  expansion. 

Des Moines,  Iowa.  We  did  at  one  time  make  provision  for  expan- 
sion by  inserting  lead  joints  at  various  intervals,  from  as  frequent 
intervals  as  from  every  other  joint  up  to  one  joint  in  every  block, 
and  we  have  used  lead  joints  in  specials  at  the  intersection  of 
streets.  This  practice  has  been  discontinued  for  some  time  and 
we  are  using  cement  joints  exclusively. 

Fall  River,  Mass.  We  do  make  provision  for  expansion  by 
making  every  fifth  joint  with  lead.  Although  we  have  been 
doing  this  for  quite  a  number  of  years,  I  am  much  inclined  to 
question  its  value  and  doubt  if  it  is  of  any  practical  use. 

Grand  Rapids,  Mich.     We  make  no  provision  for  expansion. 

Houston,  Texas.     No. 

Jackson,  Miss.     Do  not  use  cement. 

Louisville,  Ky.     Do  not  use  cement. 

lyowell,  Mass.     No. 

Memphis,  Tenn.     Do  not  use  cement. 

Milwaukee,  Wis.     Do  not  use  cement. 

Mt.  Vernon,  N.  Y.  A  pipe  having  four  feet  of  covering  does 
not  need  any  provision  for  expansion.  We  use  three  feet  of 
covering  and  no  provision  for  expansion. 

New  Orleans,  La.  We  make  no  provision  for  expansion  as  in 
this  climate  where  there  is  so  much  water  in  the  ground  and  our 
pipes  are  buried  to  a  depth  of  about  four  feet,  the  variation  in 
temperature  is  so  slight  that  no  such  provision  seems  to  be 
necessary. 

New  York  City.     Do  not  use  cement. 

Paterson,  N.  J.  We  use  a  lead  joint  every  ten  to  fifteen 
lengths. 

Peoria,  111.     Do  not  use  cement. 

Philadelphia,  Pa.  Norris.  We  sometimes  make  provision  for 
expansion  by  inserting  an  occasional  lead  joint,  but  are  rapidly 
abandoning  this  practice,  as  it  has  proven  unnecessary. 

Forstall.  We  do  not  make  any  provision  for  expansion. 
Our  reason  for  taking  this  step  is  as  follows:  (I  quote 
from  an  answer  to  a  question  in  the  Question  Box  of  the 
Ohio  Gas  Light  Association  of  1904,  Question  No.  107.) 
^'Of  this  the  size  12-inch  and  under  were  laid  using  lead 
joints  at  street  intersections  only,  except  a  small  amount 
which  was  laid  with  every  eighth  joint  lead.  In  1902, 
5,500  feet  of  16-inch,  4,500  feet  of  20-inch  and  4,000  feet 
of  30-inch  were  laid  with  lead  every  eighth  joint,  except 
for  one  stretch  of  3,400  feet  of  20-inch,   where  lead  was 
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UHe<l  only  at  intersections.  A  comparison  of  the  distance 
apart  of  two  marked  jwints  on  either  side  of  a  lead  joint 
in  the  ^oinch  line,  as  between  August  and  January, 
^howe(l  that  the  total  movement  could  be  accounted  for  by 
the  contraction  in  only  twenty-four  feet  of  pipe,  and  there- 
fore if  a  lead  joint  was  needed  at  all  it  ought  to  occur 
every  sc-cond  joint.  However,  as  no  leaks  developed  on 
the  2o-inch  main  laid  with  lead  joints  only  at  intersections^ 
it  was  decided  that  lead  could  be  dispensed  with,  and  1903^ 
8,o()o  feet  of  30-inch,  1,200  feet  of  20-inch  and  2,900  feet 
of  16-inch  was  laid  with  all  cement  joints.  Up  to  present 
,  writing  not  a  leak  has  developed  on  this  work,  and  the 
leaks  found  on  the  small  pipe  have  been  few  in  number. 
Therefore,  our  answer  is  that  no  lead  joints  need  be  used 
with  cement." 

Pittsburgh,  Pa.  In  recent  years  we  have  been  making  a  lead 
joint  every  300  or  400  feet,  but  cannot  say  whether  that  prevents 
the  pi  IK*  from  breaking  or  not. 

Portland,  Me.     (Did  not  answer.) 

Reading,  Pa.  In  four  and  six-inch  pipe  .w^e  put  about  two 
lead  joints  to  one  block;  pipe  of  larger  size  we  do  not  make  such 
provisions. 

Richmond,  Va.     Do  not  use  cement. 

Rochester,  N.  Y.  We  put  in  a  lead  sleeve  every  fifth  to  tenth 
length  according  to  the  soil  and  contour  of  the  ground. 

St.  Augustine,  Fla.     (Did  not  answ^er.) 

St.  Paul,  Minn.     Do  not  use  cement. 

San  Francisco,  Cal.  We  make  no  provision  for  expansion,  as 
the  variation  in  our  temperature  is  so  slight. 

Savannah,  Ga.  On  large  mains  every  fourth  or  fifth  joint  is 
of  lead;  on  small  ones  every  eighth  or  tenth. 

Scranton,  Pa.     (Did  not  answ^er.) 

Stapleton,  X.  Y.  We  set  every  special  with  lead  joints  and  if 
the  blocks  run  up  to  1,000  feet  we  put  a  lead  joint  in  the  middle 
of  the  block. 

Stockton,  Cal.     Do  not  use  cement. 

Waterbury,  Conn.  No  provision  is  made  for  expansion  ordin- 
arily, as  it  does  not  occur  ordinarily. 

Question  No.  7. — In  your  judgment,  assuming  that  pipes  are 
laid  with  the  minimum  cover  of  four  feet  and  joints  properly 
made  with  cement,  do  you  think  the  chances  for  a  leak  would  be 
increased  or  decreased  over  what  they  would  l>e  had  the  joints 
been  laid  with  lead? 
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Atlanta,  Ga.     Less  chance  of  leakage  with  cement. 

Baltimore,  Md.  We  have  reasons  to  believe  that  the  leaks 
will  decrease  where  cement  is  used. 

Boston,  Mass.     Boston  Gas  Light  Co.     Decreased. 

Dorchester  Gas  Light  Co.  In  our  experience  the  cement 
joints  are  the  tightest  joints  and  would  be  used  entirely 
where  the  mains  are  laid  in  solid  soil  and  there  was  no 
probability  of  the  pipes  being  undermined  by  sewer  or 
other  excavations. 

Bridgeport,  Conn.  When  this  company  look  charge  of  the 
opposition  company,  we  went  over  their  street  mains  very  thor- 
oughly and  had  to  virtually  dig  up  every  joint.  The  majority 
showed  that  the  lead  had  shoved  out  when  pipes  had  expanded 
and  never  went  fully  back  when  the  pipes  contracted.  The 
grooves  in  the  lead  allowed  the  gas  to  leak  out  and  this  rotted 
the  packing.  The  result  was  that  we  had  a  very  bad  leak  in 
nearly  every  case  where  this  occurred.  With  cement  joints  I 
have  found  that  a  joint  is  very  seldom  pulled  out  by  expansion, 
and  if  it  is,  ninety-nine  times  out  of  a  hundred  the  joint  has  been 
improperly  made. 

Brooklyn,  N.  Y.     Do  not  use  cement. 

Butte,  Montana.     Do  not  use,  except  for  repairs. 

Chester,  Pa.  I  believe  that  the  chances  of  leaks  in  pipe  laid 
with  four  feet  of  cover,  when  cement  is  used,  are  much  decreased 
over  the  use  of  lead. 

Cincinnati,  O.     Do  not  use. 

Cleveland,  O.     Do  not  use. 

Dallas,  Texas.     Do  not  use. 

Danbury,  Conn.  If  the  pipe  is  laid  with  four  feet  of  cover, 
should  expect  the  cement  joints  to  remain  tight  w^hatever  hap- 
pened. 

Derby,  Conn.  In  our  judgment,  we  cannot  improve  on  well- 
made  cement  joints. 

Denver,  Colo.     Use  lead. 

Des  Moines,  Iowa.  The  expansion  and  contraction  of  the 
pipes,  due  to  changes  in  temperature  at  the  depth  of  4  feet  is  so 
slight  and  so  uniform  that  I  do  not  believe  that  it  can  possibly 
affect  cement  joints  when  properly  made.  The  only  other  cause 
for  leaks  would  be  the  settlement  of  the  pipes,  and  if  the  pipe 
is  properly  laid  in  the  first  place,  there  should  be  no  settlement. 
At  the  same  time,  a  line  of  mains  laid  with  cement  joints  is 
more  flexible  during  the  construction  than  lead  joints,  because 
the  lead  joints  in  being  driven  up  are  apt  to  place  the  pipe  under 
tension  and  then  when  the  filling  occurs  every  time  the  pipe  will 
assume  a  new  position  with  the  consequent  strain  of  the  joints 
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*s\\\\  W^V^Kriv  \\wwU\^\\  In  making  up  the  cement  joints  there 
U  i*\*l  Uu^  Uuxu^^.  A^  ih^  |M|^  is  |>erfectly  flexible  until  after  the 
sw^kuivu  U,^\v  IcU  thr  jsMUl  «nd  the  cement  has  had  time  to  set 
HU\k  \Uv  |v»jv  w.  th<^ivt\x(x\  cuableii  lo  assume  a  more  natural 

VM  K\\v\.  Mavi  With  *ny  amount  of  cover  I  should  much 
Y^Wy  s\  |viNi|v\l\  uKulcvvment  joitii  to  one  made  of  lead,  unless 
l\^  vv»\  M»t\  ji;\\Hnul  sn  wIhmx'  vv^u  must  provide  for  settlement  of 
\\w  imv  \\\  HUv  h  VMM'  I  UU^w  a  cement  joint  is  too  rigid  to  be 
uwU  ^uvW'^^tuUv  A>^  au  imliauion  of  a  system  made  with 
jaiu  UvnOK  M  vvuicm  jv^iuts.  I  would  say  that  our  leakage  for- 
MUUi*  w*u^  \MHl  ha>  Uvu  uuvlcr  4 'V,  excepting  for  a  recent  period 
u\  i\  iVw  uunuhx,  when  \x  increascil  to  about  6%,  owing  to  a 
Icukv  h\^UIc^ 

r»i<uul  Ri^piiU,  Mivh.  The  chauvx^  for  leakage  would  be 
lUviraMxl  Un  the  um*  i»t'  wmcnu 

Uou>tot).  Tc\av  A  U\ul  joint  will  leak  sometimes;  a  properly 
uuulr  ivmcnl  joint  oau  never  leak. 

Jaeksou.  Miss.     IV  not  use. 

UouisviUe.  Ky,     Tse  k\ul. 

l.owelU  Mass.  The  chances  for  leaks  are  increased  by  the  use 
of  lead  in  n\akin>;  joints. 

Memphis,  Tenn.     Do  not  use. 

Milwaukee,  Wis.     Do  not  use. 

Mt.  Vernon,  N.  Y.  The  chances  for  a  leak  with  cement  joints 
are  decreased  one  thousand  fold  over  a  joint  laid  with  lead. 

New  Orleans,  La.  I  believe  there  will  be  no  chance  for 
increased  leakage  where  proper  cement  joint  is  used.  My 
observation  on  old  cement  joints  I  found  here  is  that  the  cement 
becomes  incorporated  with  the  iron  in  such  a  way  that  it  is 
practically  the  same  as  though  it  was  solid  metal  instead  of 
cement  joint. 

New  York  City.     Do  not  use. 

Paterson,  N.  J.  We  consider  cement  joints  tighter  than  lead 
joints. 

Peoria,  111.     Do  not  use. 

Philadelphia,  Pa.  Norris.  Under  the  conditions  you  mention, 
the  chances  for  the  development  of  leaks  are  much  decreased 
when  cement  joints  are  u.sed  instead  of  lead. 

Forstall.     Under  the  conditions  stated,  I  would  much  pre- 
fer using  cement  than  lead,  believing  that  the  chances  for 
leakage  would  be  greatly  increased  by  the  use  of  lead  as 
compared  with  the  use  of  cement. 
Pittsburg,  Pa.     A  cement  joint  proi>erly  made,  if  the  bell  is 
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4>^  or  5  inches  deep,  will  not  leak  if  it  gets  time  to  set  properly, 
but  they  may  cause  more  broken  mains  than  lead  joints  will. 
But  my  experience  has  been  that  it  is  much  easier  to  locate  a 
large  leak  than  a  great  number  of  small  ones,  and  requires  less 
digging  up  of  the  streets  to  repair  it. 

Portland,  Me.  Consideration  of  public  health,  also,  strongly 
•dictate  that  the  joints  should  be  made  with  cement  for  the  reason 
that  it  is  infinitely  better  to  have  one  good  size  leak  and  find  it 
and  stop  it,  than  to  have  an  innumerable  number  of  small  ones. 

Reading.  Pa.  We  shall  never  use  anything  else  but  cement  for 
joints,  because  we  consider  it  a  very  much  better  material  than 
lead.  There  can  be  no  doubt  that  the  pipe  well  laid  afld  with 
cement  joints  properly  made,  the  leakage  account  would  be  very 
much  decreased  below  that  of  well-laid  pipe  with  lead  joints. 

Richmond,  Va.     Do  not  use. 

Rochester,  NY.     Decreased. 

St.  Augustine,  Fla.      Did  not  answer. 

St.  Paul,  Minn.     Do  not  use  cement. 

San  Francisco,  Cal.  It  would  seem  to  me  that  the  chances  for 
a  leak  would  not  be  increased  any  if  joints  were  made  of  cement, 
and  expansion  taken  care  of  and  no  settlement  in  the  ground. 

Savannah,  Ga.  There  is  no  doubt  in  my  mind  but  that  the 
chances  for  a  leak  would  be  greatly  increased  if  the  joints  were 
made  of  lead. 

Scran  ton,  Pa.     Did  not  answer. 

Stapleton,  N.  Y.  In  my  judgment,  assuming  that  the  pipes 
are  laid  with  the  minimum  cover  of  four  feet  and  joints  properly 
made  with  cement,  I  think  the  chances  for  a  leak  would  be 
greatly  decreased  over  what  they  would  be  had  the  joints  been 
made  with  lead. 

Stockton,  Cal.     Do  not  use. 

Waterbury,  Conn.  A  properly  made  joint  of  lead  is  as  dur- 
able and  good  as  one  made  of  cement,  and  should  last  equally 
well  under  favorable  conditions.  The  cost  being  in  favor  of  the 
•cement,  and  the  chances  of  poor  work  are  less  with  cement  than 
with  lead,  I  think,  because  the  ordinary  man  is  more  likely  to 
^et  his  joint  filled  thoroughly. 

Question  No,  8.     What  brand  of  cement  do  you  use  ? 

Atlanta,  Ga.     Dyckerhoff  Portland  Cement. 

Baltimore,  Md.     Boone ville  Portland  Cement. 

Boston,  Mass.     Boston  Gas  Light  Co.     Portland  Cement. 

Dorchester  Gas  Light  Co.  Any  good  brand  of  Portland 
Cement.  In  cold  weather  we  use  a  quick  setting  cement 
and  in  warm  weather  a  slower  setting  cement  is  better. 
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Bridgeport,  Conn.  The  best  Portland — imported  and  Amer- 
ican. 

Brookl>'n,  N.  Y.     Do  not  use. 

Butte,  Montana.     (Did  not  answer.) 

Chester,  Pa.  We  use  an  imported  brand  of  Mannheimer 
Cement. 

Cincinnati,  O.     Do  not  use. 

Cleveland,  O.     Do  not  use. 

Danbury,  Conn.  We  use  Atlas  Portland  cement  and  Mann- 
heimer Portland  cement.  Have  used  other  brands;  would  not 
hesitate  to  use  any  good  Portland  cement. 

Dallas,  Texas.     (Did  not  answer.) 

Denver,  Colo.     Use  lead. 

Derby,  Conn.     We  use  Alpha  cement. 

Des  Moines,  Iowa.  *We  use  Alsen  Portland  cement  or  some 
equally  quick-setting  Portland  cement  of  first  quality,  and  our 
joints  are  made  with  neat  cement  and  untarred  yam. 

Fall  River,  Mass.  We  use  almost  exclusively  the  Orchard 
brand  of  Roman  cefnent.  There  have  been  times  when  we  have 
been  unable  to  obtain  this,  when  we  used  the  Calderwood  brand 
but  we  much  prefer  the  Orchard  because  of  its  greater  speed  in 
setting. 

Grand  Rapids,  Mich.  We  have  used  Alsen  and  American 
Portland  cements.  We  are  now  using  the  latter.  Some  com- 
panies use  ordinary  Louisville  cement  with  perfectly  satisfactory 
results. 

Houston,  Texas.  Alsen  when  it  can  be  had.  I  have  used 
Alpha,  Atlas  and  Vulcanite  with  satisfactory  results. 

Jackson,  Miss.     Do  not  use. 

Louisville,  Ky.     Do  not  use. 

Lowell,  Mass.     Use  Atlas  Portland  without  sand. 

Memphis,  Tenn.     Do  not  use. 

Milwaukee,  Wis.     Do  not  use. 

Mt.  Vernon,  N.  Y.  We  use  German  Dyckerhoff  Portland 
cement. 

New  Orleans,  La.  We  use  Dyckerhoff  Portland  cement  in 
making  our  joints. 

New  York  City.     Do  not  use. 

Paterson,  N.  J.     Dyckerhoff  cement. 

Peoria,  111.     Do  not  use  cement. 

Philadelphia,  Pa.  Norris.  Any  good  brand  of  Portland 
cement.  We  formerly  used,  generally,  the  Dyckerhoff  brand, 
but  of  late  years  have  found  some  of  the  American  Portland 
cements  better  adapted  for  our  purpose. 
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Forstall.  We  formerly  used  the  Dyckerhofif  brand  of  Ger- 
man Portland,  but  beginning  with  1903  we  have  used  the 
Star  brand,  an  American  Portland.  In  the  tests  we  made 
at  the  time  of  making  the  change,  there  was  very  little  to 
choose  from  as  between  the  Star  and  several  other  well- 
known  brands  of  American  cement. 

Pittsburg,  Pa.  We  use  the  Hoffman  brand  of  Rosendale 
cement.  It  is  not  a  quick-setting  cement  and  that  gives  time  for 
making  the  joint  properly. 

Portland,  Me.     (Did  not  answer.) 

Reading,  Pk.  We  use  a  good  Portland  cement.  We  consider 
any  good  Portland  cement  will  answer  the  purpose. 

Richmond,  Va.     Do  not  use. 

Rochester,  N.  Y,  Any  standard  brand  of  Portland  cement 
will  make  good  joints.  The  secret  is  in  mixing,  taking  care  not 
to  use  too  much  water. 

St.  Augustine,  Fla.     (Did  not  answer.) 

St.  Paul,  Minn.     Do  not  use. 

San  Francisco,  Cal.     (Did  not  answer.) 

Savannah,  Ga.     We  have  no  special  brand  of  cement  we  use 
I  prefer  a  good  Portland  cement  that  sets  up  well  and  fairly 
quick. 

Scranton,  Pa.     (Did  not  answer.) 

Stapleton,  N.  Y.     We  use  Dyckerhoff  and  Mannheimer  cement, 

Stockton,  Cal.     Do  not  use. 

Waterbury,  Conn.  I  use  Mannheimer  Portland  cement  alto- 
gether, for  these  reasons:  It  sets  up  in  about  the  right  time, 
neither  too  fast  nor  too  slowly.  It  runs  uniformly,  does  not  vary 
in  quality  or  firmness,  and  makes  a  hard,  durable  joint. 

REMARKS. 

Atlanta,  Ga. 

Baltimore,  Md. 

Boston,  Mass.  Boston  Gas  Light  Co.  In  conclusion,  I  would 
say  that  my  experience  confirms  the  belief  that  under  favorable 
conditions  a  system  laid  with  cement  joints,  properly  made,  will 
show  less  leakage  and  require  less  care  than  one  made  with  lead 
joints  exclusively. 

Dorchester  Gas  Light  Co.  In  conclusion,  I  would  repeat 
that  a  well-made  cement  joint  is  the  tightest  joint  for  gas 
mains — its  only  fault  is  that  it  is  less  flexible  than  a  lead 
joint  and  a  small  main  is  more  liable  to  break  when  laid 
with  cement  in  place  of  lead  joints.  This  trouble  will 
occur  principally  in  newly  filled  streets  or  where  the  streets 
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are  built  over  marsh  mud,  or  when  the  other  excavations 
in  the  street  undermine  the  foundations  of  the  mains. 
Unless  these  conditions  are  the  rule,  I  think  it  would  be 
a  mistake  to  abandon  the  use  of  cement.  The  unaccounted 
for  gas,  which  includes  the  leakage,  has  not  averaged  over 
3  per  cent,  for  the  past  six  years  in  this  company. 

Bridgeport,  Conn.  In  this  city,  where  we  have  had  opposition 
who  have  had  lead  joints  and  this  company  who  used  cement 
joints  only,  the  percentage  of  loss  was  greatly  in  our  favor,  viz: 
Nine  per  cent,  to  31  per  cent. 

Brooklyn,  N.  Y. 

Butte,  Montana.  Should  we  lay  any  large  pipe  in  the  future, 
we  will  undoubtedly  use-  cement  for  joints.  We  would  recom- 
mend cement  in  all  cases. 

Chester,  Pa.  I  believe  that  by  the  use  of  cement  for  joints 
electrolysis  is  considerably  decreased,  and  I  further  believe  that 
a  management  laying  lead  joints  to  day  is  throwing  away  its 
stockholders'  money  in  leakage  account,  which  would  run  up  to 
enormous  figures  in  the  course  of  a  few  years.  It  is  not  unusual 
to  find  companies  in  quite  large  cities  with  leakage  of  20  per  cent , 
which,  undoubtedly,  is  due  very  largely  to  lead  joints. 

Cincinnati,  O. 

Cleveland,  O.  The  fact  that  our  attempt  to  use  cement  for 
joints  was  a  failure  has  not  prejudiced  us  against  its  use,  if  prop- 
erly prepared  and  used;  for  we  know  that  the  work  was  not 
properly  done. 

Dallas,  Texas.  I  expect  in  the  near  future  to  have  the  bulk 
of  our  joints  made  with  cement.  You  should  have  no  diflSculty 
in  persuading  local  authorities  to  grant  you  making  cement 
joints,  as  you  are  doubtless  on  the  right  track,  providing  the 
joints  are  made  with  care. 

Danbury,  Conn. 

Denver,  Colo. 

Derby,  Conn. 

Des  Moines,  Iowa.  In  my  judgment,  it  requires  more  skill  to 
make  up  a  good  lead  joint  than  it  does  to  make  up  a  good  cement 
joint,  as  there  are  more  opportunities  for  a  flaw  in  the  workman- 
ship, and  if  the  lead  is  poured  too  hot,  which  is  more  likely  to 
occur  than  too  cold,  it  is  apt  to  scorch  the  yarn  and  dry  it  out, 
leaving  it  loose,  and  in  cement  this  cannot  occur,  because  the 
yarn  being  thoroughly  impregnated  with  cement  and  driven 
home  in  the  joint,  assumes  perfectly  the  form  of  the  interior  of 
the  bell  and  the  exterior  of  the  spigot,  and  as  the  cement  sets, 
it  must  retain  its  position  indefinitely. 

Fall  River,  Mass. 

Grand  Rapids,  Mich. 
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Houston,  Texas.  For  my  views  and  practice  I  refer  you  to- 
page  152  of  the  last  **  Ohio  Question  Box.*'  Our  leakage  was 
never  so  small  as  at  present. 

Jackson,  Miss. 

Louisville,  Ky. 

Lowell,  Mass.  The  percentage  of  loss  given  is  the  difference 
between  the  register  of  the  station  meter  and  consumers'  meters, 
and  includes  loss  from  every  source.  Should  you  desire,  I  will 
send  you  a  joint  of  a  pipe  made  of.  cement  that  has  been  in  use 
for  thirty  years  and  removed  to  increase  the  size. 

Memphis,  Tenn. 

Milwaukee,  Wis. 

Mt.  Vernon,  N.  Y.  For  a  number  of  years  I  was  an  enthusi- 
astic **Lead  Joint  Man,"  because  I  personally  supervised  the 
work  and  knew  the  work  we  were  doing  was  better  lead  joint 
work  than  the  lead  joint  work  done  by  others.  Since  making 
cement  joints,  (and  my  experience  with  them  has  covered  a 
period  of  ten  years)  I  will  say,  in  no  case  and  under  no  circum- 
stances will  I  make  another  lead  joint.  A  lead  joint  will  leak 
any  time,  or  when  conditions  favor  starting  a  leak.  A  cement 
joint  is  stronger  than  the  pipe  itself,  and,  if  properly  made,  is 
absolutely  tight.  I  am  now  having  tested  some  50  jobs  of 
cement  joints,  gas  main  extensions,  each  of  which  cover  about 
1,000  feet  of  pipe  laid  in  1900.  I  am  having  the  consumers  cut 
off,  at  the  meter  cock,  the  main  cut  off  and  tested  with  a  meter 
with  full  gas  pressure,  and  am  particularly  pleased  to  say  that  out 
of  the  twelve  jobs  tested  last  month,  each  and  every  one  was 
absolutely  tight.     So  no  more  lead  joints  for  me. 

New  Orleans,  La.  I  am  surprised  at  the  city  authorities 
objecting  to  cement  joints,  and  were  I  in  some  other  cities  where  I 
am  well  acquainted  with  municipal  affairs  I  might  think  that  the 
street  railway  company  was  influencing  that  legislation,  finding 
that  cement  joints  do  not  offer  very  good  facilities  for  returning 
currents  on  gas  pipes. 

New  York  City. 

;     Paterson,  N.  J. 

Peoria,  111. 

Philadelphia,  Pa.  Norris.  The  U.  G.  I.  has  almost,  if  not 
quite,  abandoned  the  use  of  lead  joints  for  the  smaller  sizes  of 
mains,  except  in  the  business  sections  of  larger  cities,  where  the 
mains  are  liable  to  be  constantly  disturbed  by  other  sub-surface 
structures.  We  believe  the  cement  joints  give  a  much  more 
reliable  and  tight  job  than  the  lead  joints,  and  where  the  cement 
joints  are  properly  made,  the  joint  is  stronger  than  the  pipe. 
Mains  laid- with  cement  joints  are  somewhat  more  liable  to  an 
actual  fracture  of  the  main,  but  are  much  less  liable  to  develop  a 
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series  of  small  leaks  distributed  along  the  main.  With  4  ft.  of 
cover,  breaks  in  the  main  should  be  of  ver>'  rare  occurrence 
indeed,  and  the  necessity  for  disturbing  the  paving  on  account  of 
leaks  would  be  very  much  greater  with  the  lead  joints  than  with 
cement.  In  regard  to  the  use  of  occasional  lead  joints  to  take 
care  of  expansion,  a  few  of  our  Wcwks  are  using  occasional  lead 
joints  for  this  purpose,  but  our  experience  in  places  where  we 
used  nothing  but  lead  joints,  indicates  that  the  lead  joint  is  of 
no  advantage  whatever,  and  consequently  I  would  not  hesitate 
to  make  nothing  but  cement  joints. 

Forstall. 

Pittsburg,  Pa. 

Portland,  Me.  Many  years  experience  with  other  companies 
where  cement  joints  were  wholly  used  has  convinced  me  that 
cement  joints  are  far  superior  to  lead.  As  a  matter  of  fact, 
when  I  took  charge  of  this  Company,  the  unaccounted  for  gas 
exceeded  16%,  a  fact  which  in  itself  was  hardly  favorable  for 
the  use  of  lead  for  street  main  joints.  It  seems  to  roe  that  when 
your  city  authorities  are  in  possession  of  all  the  facts  that  they 
will  unquestionably  decide  that  your  practice  of  making  cement 
joints  is  far  better  for  all  concerned  than  it  would  be  were  you 
required  to  make  lead  joints. 

Reading,  Pa. 

Richmond,  Va. 

Rochester,  N.  Y.  I  believe  that  cement  joints,  properly  made, 
are  superior  to  lead  in  every  way. 

St.  Augustine,  Fla. 

St.  Paul,  Minn. 

San  Francisco,  Cal. 

Savannah,  Ga.  Replying  to  same,  must  say  that  I  regret  to 
learn  that  your  *  *  City  Fathers  ' '  are  not  keeping  abreast  with 
the  times,  as  every  Gas  Engineer  and  Manager  knows  the 
superiority  of  a  cement  joint  over  one  of  lead,  and  I  am  sur- 
prised to  know  that  your  city  officials  are  so  up-to-date  in  so 
many  respects  and  so  behind  the  times  in  this  one. 

Scranton,  Pa. 

Stapleton,  N.  Y.  In  connection  with  this  matter,  I  would  say 
that  while  I  was  connected  with  the  Niagara  Falls  (N.  Y.) 
Company,  we  acquired  control  over  the  Niagara  Falls  (Ontario) 
Company  and  I  was  called  upon  to  lay  pipe  in  that  place.  The 
authorities  at  first  objected,  but,  when  shown  a  few  joints  and 
how  they  were  made,  gave  up  their  opposition. 

Stockton,  Cal. 

Waterbury,  Conn.  My  practice  in  laying  mains^  is  to  use 
cement  on  all  new  lines.      On  repair   work,   old   mains  or  on 
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emergency  work  I  use  lead  for  convenience  and  speed.  On  new 
work  I  try  to  let  the  cement  .set  up  about  six  hours,  when  the 
joints  will  stand  our  testing  pressure  of  ten  pounds,  each  joint 
being  tested  with  soap  suds. 

Question  No.  i, — To  what  extent  are  you  using  cement  in  the 
laying  of  gas  mains  in  your  city? 

Binghamton,  N.  Y.  Use  lead  for  laying  mains;  cement  used 
in  joints  around  the  works  only. 

Brooklyn,  N.  Y.  Kings  County  Lighting  Co.  Have  never 
used  cement. 

Camden,  N.  J.  I  am  using  cement  joints  on  all  low  pressure 
g;as  mains  laid  in  the  South  Jersey  Division,  including  Trenton 
and  Camden  and  all  the  small  towns  in  the  neighborhood. 

Chicago,  111.  Do  not  use  very  much  cement.  Have  a  record 
of  a  i6-inch  main  being  laid  in  1862,  with  cement  joints,  and  so 
far  as  I  am  able  to  find  out,  we  have  had  no  trouble  with  leaking 
joints 

Colorado  Springs,  Colo.  Do  not  use  cement  in  laying  mains. 
Have  some  cement  joints  in  the  purifying  house,  which  have 
been  in  for  fifteen  years  and  are  in  perfect  condition  today, 

Columbus,  O.  We  are  not  laying  any  mains  at  present  since 
introduction  of  natural  gas.  When  we  were  laying  mains,  how- 
ever, we  used  cement  joints.     We  have  always  done  so. 

San  Francisco,  Cal. 

Qti€stio7i  No.  2. — For  how  many  years  have  you  been  using 
cement? 

Binghamton,  N.  Y.     Do  not  use  cement. 

Brooklyn,  N.  Y.  Kings  County  Lighting  Co.  Do  not  use 
cement. 

Camden,  N.  J.  I  have  now  had  six  years*  experience  in  the 
use  of  cement  joints. 

Chicago,  111.  Do  not  use  cement  at  the  present  time,  but  have 
a  main  laid  since  1862,  with  cement  joints,  and  have  had  no 
trouble. 

Colorado  Springs,  Colo.  Cement  not  used  for  joints  in  mains. 
It  has  been  in  use  for  fifteen  years  in  the  works. 

Columbus,  O.     Always  used  cement. 

San  Francisco,  Cal. 

Question  No.  j. — Have  leaks  in  the  gas  mains  increased  or 
decreased  since  you  started  to  use  cement  for  joints  instead  of 
lead. 
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BinghamtcMi.  X.  Y.     Do  noc  use  oemeoL 

Brooklyn,  X.  Y.     Kings  County  Luting  Co.     Do  not  use 

cement. 

Camden,  X.  J.     The  leaks  in  joints  of  gas  mains,  when  using 
cement  joints,  are  far  less  frequent  than  when  using  lead  joints. 

Chicago.  IlL     Have  not  used  cement  excepting  on  one  line 
laid  in  1862,  and  we  ha\-e  no  trouMe  on  this. 

Colorado  Springs,  Colo.     Do  not  use  cement  in  laying  mains. 

Columbus,  O.     Alwaj-s  used  cement. 

San  Francisco,  Cal. 

Question  No.  4. — Have  any  really  serious  leaks  occurred  in  a 
cement  joint  when  the  work  was  properly  done? 

Hinghamton,  X.  V.     Do  not  use  cement. 

Brooklyn.  X.  V.  Kings  County  Lighting  Co.  Do  not  use 
cement. 

Camden,  X.  J.     CDid  not  answer.) 

Chicago,  111.     Xo. 

Oilorado  Springs,  Colo.     Do  not  use  cement  on  main  work. 

Columbus,  O.     We  have  had  no  serious  leaks  on  account  of 

cement  joints. 

San  Francisco,  Cal. 

(Juf'stion  No  f). — Is  there  any  objection  on  the  part  of  the  city 
authorities  to  the  use  of  cement  for  this  purpose? 

Hiiij;lianiton,  X.  Y.     Do  not  use  cement. 

Hrooklyn,  X.  Y.  Kings  County  Lighting  Co.  Do  not  use 
(I'liicnt. 

Canulrn,  X.  J.  There  is  no  objection  on  the  part  of  the  city 
authorities,  in  any  town  in  which  I  have  worked,  to  using  cement 
joints. 

Cliitaj;o,  111.  I)f>esnot  answer,  but  apparently  no  objection  as 
they  have  one  line  laid  with  cement. 

Colorado  Springs,  Colo.     Do  not  use  cement. 

Coliiinbus,  ().  There  is  no  objection  whatever  on  the  part  of 
tlu*  city  authorities  to  the  use  of  cement  joints. 

San  rVancisco,  Cal. 

Qufstion  No,  6. — Do  you  make  any  provisions  for  expansion? 

HinglKiniton,  N.  Y.     Do  not  use  cement. 

Brooklyn,  X.  Y.  Kings  County  Lighing  Co.  Do  not  use 
cement. 
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Camden,  N.  J.  I  do  not  make  any  provision  for  expansion, 
as  my  experience  has  proven  it  unnecessary. 

Chicago,  111.     Do  not  answer. 

Colorado  Springs,  Colo.     Do  not  use  cement  for  main  work. 

Columbus,  O.     Use  lead  every  fifth  joint  on  24-inch  line. 

San  Francisco,  Cal. 

Question  No.  7. — In  your  judgment,  assuming  that  pipes  are 
laid  with  the  minimum  cover  of  four  feet  and  joints  properly 
made  with  cement,  do  you  think  the  chances  for  a  leak  would 
be  increased  or  decreased  over  what  they  would  be  had  the  joints 
been  laid  with  lead? 

Binghamton,  N.  Y.,     Do  not  use  cement. 

Brooklyn,  N.  Y.  Kings  County  Lighting  Co.  Do  noC  use 
cement. 

Camden,  N.  J.  In  my  judgment,  properly  laid  cement  joints 
are  far  safer  and  more  free  from  leakage  than  the  best  made  lead 
joints. 

Chicago,  111.     Do  not  answer. 

Colorado  Springs,  Colo.     Do  not  use  cement  on  main  work. 

Columbus,  O.     Do  not  answer,  but  apparently  of  the  opinion 

that  cement  joints  are  best,  as  they  have  always  used  them. 

San  Francisco,  Cal. 

Question  No.  <?. — What  brand  of  cement  do  you  use? 

Binghamton,  N.  Y.     Do  not  use  cement. 

Brooklyn,  N.  Y.  Kings  County  Lighting  Co.  Do  not  use 
cement. 

Camden,  N.  J.     Dyckerhoff  cement. 

Chicago,  111.     Did  not  answer. 

Colorado  Springs.  Colo.     Do  not  use  cement  on  main  work. 

Columbus,  O.     Use  American  hydraulic  brand  of  cement. 

San  Francisco,  Cal. 

REMARKS. 

Binghamton,  N.  Y. 

Brooklyn,  N.  Y. 

Camden,  N.  J.  In  six  years*  experience  I  have  had  I  have 
never  dug  up  a  leaking  cement  joint,  with  the  exception  of  the 
first  main  I  laid  in  Frankfort,  about  six  years  ago,  on  which  it 
it  was  necessary  to  dig  up  four  joints  within  a  day  after   they 

23 
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were  laid,  but  I  am  certain  that  this  was  due  to  the  fact  that 
neither  I  nor  my  men  knew  how  to  make  the  joints.  It  has  been 
my  experience,  as  in  the  case  of  a  broken  main,  which  is  the  only 
leak  I  have  had  any  experience  with,  when  using  cement  joints, 
the  break  occurs  somewhere  in  the  iron  pipe  than  in  the  cement 
joint,  apparently  showing  that  the  cement  joint  is  stronger  and 
harder  than  the  iron  itself. 

With  regard  to  leaks  of  gas  in  street,  would  say  that  it  is 
generally  far  less  dangerous  to  have  one  big  leak,  which  can  be 
promptly  traced,  than  a  number  of  small  leaks  in  points  which 
are  more  difficult  to  locate. 

Chicago,  111. 

Colorado  Springs,  Colo. 

Columbus,  O. 

San  Francisco,  Cal.  I  have  your  letter  of  inquiry  of  Sept.  ist, 
and  l^eg  to  reph'  that  I  have  always  been  a  firm  believer  in,  and 
a  strong  advocate  of  cement  joints  for  cast  iron  gas  mains.  While 
connected  with  the  Boston  Company,  I  used  nothing  but  cement 
joints  with  the  single  exception  of  lead  joints  at  the  valves  at 
street  intersections.  It  has  been  my  experience  with  the  use  of 
cement  joints  in  ground  subject  to  frosts,  that  the  joint,  if  prop- 
erly made,  is  stronger  than  any  portion  of  the  pipe,  and  I  have 
often  times  had  "breaks"  back  of  the  bell  without  the  joint  in 
any  way  being  disturbed. 

In  California,  nothing  but  lead  joints  are  used.  This  is  a 
continuance  of  an  old  custom  adopted  in  early  days,  and  our 
mains  are  shallow,  never  subject  to  unequal  expansion  and  con- 
traction due  to  freezing,  and  withal  we  have  much  trouble  from 
earthquakes,  and  lead  joints  seem  to  stand  the  rapid  undulation 
of  the  earth  due  to  earthquakes.  However,  the  p>eculiar  condi- 
tions existing  on  the  Pacific  Coast  should  not  in  any  way  afiFect 
the  continued  use  of  cement  joints  in  the  Middle  and  Eastern 
States. 

In  answer  to  the  various  questions,  I  have  been  using  cement 
joints,  personally,  for  twenty-eight  years.  Leakage  of  gas 
mains  is  much  leas  where  cement  joints  are  used  than  where  lead 
is  used,  because  the  cement  joint  is  rigid,  and  if  there  is  aleak  at 
all,  it  is  a  broken  pipe  which  is  easily  found  and  remedied; 
whereas  lead  joints  nearly  all  leak  on  account  of  the  diflFerence  of 
the  coefficient  of  expansion  between  lead  and  iron,  and  these 
leaks,  though  small  in  themselves,  in  the  aggregate  amount  to  a 
large  loss  of  gas. 

I  have  never  known  of  any  objections  on  the  part  of  the  city 
authorities  to  the  use  of  cement  for  making  joints.  The  pro- 
vision made  for  expansion  has  been,  as  stated  above,  by  the  use 
of  lead  joints  at  the  valves  at  street  intersections. 

In  answer  to  your  question  No.  7,  in  my  judgment,  I  believe 
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pipes  laid  with  cement  joints  would  have  less  chance  of  leaking 
than  those  laid  with  lead,  and  I  also  believe  in  laying  pipes  as 
shallow  as  possible,  so  that  it  may  remain  in  the  frost  during  the 
winter,  as  the  frost  comes  out  of  the  ground  from  the  bottom 
instead  of  the  top,  thus  causing  a  heavy  strain  on  the  pipe  each 
time  there  is  a  thaw;  while  pipe  which  is  frozen  in  the  ground 
•early  in  the  season,  and  remains  frozen  during  the  winter,  is 
almost  proof  against  breaks. 

The  brand  of  cement,  which  I  used  in  Boston,  was  half  Ros- 
•endale  and  half  English  Portland,  mixed  with  sharp  sand.  If 
you  care  to,  I  would  like  to  have  you  read  a  paper  on  the  subject 
of  ** Leakage,"  which  I  read  before  the  American  Gas  Light 
Association  at  Baltimore,  in  1889.  This  outlines  my  method  of 
liandling  street  mains  in  Boston,  and  is  as  true  to-day  as  it  was 
-when  it  was  written.  You  will  find  this  paper  on  page  43  of  vol- 
ume 9,  of  the  Proceedings  of  the  American  Gas  Light  Associa- 
tion. 

Portland,  Oregon.     Portland  Gas  Company. 

Firsl.  We  are  not  now  using  cement  for  making  joints  in  our 
street  mains.  We  have  used  it  in  the  past  to  the  following 
extent: 

5,000  joints   4-inch  pipe. 
2,400     **        6     ''       '' 
2.260     ''       8     '' 
870     ''      10     **       ** 

Second.  We  iiave  been  using  cement  for  about  five  years  but 
stopped  using  it  last  fall. 

Third,  There  has  been  no  noticable  difference  in  the 
leakage. 

Fourth,  We  have  never  found  any  serious  leaks  in  the  cement 
joints  if  it  was  properly  done. 

Fifth.     No. 

Sixth,  Yes;  we  provide  for  expansion  by  making  lead  joints 
•every  260  feet  (length  of  a  block,)  and  all  fittings  are  run  with 
lead. 

Seventh.  With  cement  joints  very  few  small  leaks  show  up. 
We  have  had  no  trouble  with  broken  mains.  On  the  whole  I 
think  there  is  more  chance  for  a  leak  in  a  lead  joint  than  there  is 
with  a  cement  joint.  In  my  opinion  the  question  of  leakage  has 
much  more  to  do  with  the  services  than  it  has  with  the  mains. 

Eighth.     Alsen,  Teuton ia  and  Germania. 

In  general  I  would  make  these  comments:  In  case  of  leak  a 
cement  joint  is  difficult  to  repair.  It  is  necessary  to  have  abso- 
lutely dependable  workmen  when  laying  pipe  with  cement. 
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Pittsfield,  Mass.     Pittsfield  Coal  Gas  Company. 

First,     Use  cement  joints  exclusively. 

Second,     For  past  fifteen  years. 

Third,     Never  have  used  lead. 

Fourth,     No. 

Fifth.     No. 

Sixth,     Not  usually. 

Seventh,  There  is  small  chance  of  any  leakage  with  cement 
joints.  When  a  leak  does  occur  it  is  generally  a  good  sized  one 
and  easily  located  and  repaired,  while  with  lead  joints  they  all 
leak  a  little  but  in  amounts  so  small  that  they  are  hard  to  locate. 

Eighth,  Orchard  Roman  cement  (a  Scotch  cement),  also 
American  Portland  cement  at  times. 

SUMMARY  OF  ANSWERS. 

QUESTION  NO.   I. 

To  what  extent  are  you  using  cement  in  the  laying  of  gas 

mains  in  your  city? 

Entirely lo 

Almost  entirely 19 

For  repairs  to  mains  only 2 

In  Works  only i 

Do  not  use  cement 20 

52 

QUESTION  NO.   2. 

For  how  many  years  have  you  been  using  cement? 

One  year 2 

Three  years i 

Five  years 3 

Six  years 5 

Seven  years i 

Eight  years    2 

Ten  years 3 

Fifteen  years 3 

Twenty  years 2- 

Twenty-five  years 

Thirty  years 

Forty  years . 

Forty-seven  years 

Fifty  years 

Fifty-five  years 

Have  always  used  cement 3 

Did  not  answer 3 

Do  not  use  cement 20 

52 
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QUESTION  NO.  3. 

Have  leaks  in  gas  mains   increased  or  decreased  since  you 

started  to  use  cement  for  the  joints  instead  of  lead? 

Decreased  19 

Experience  not  long  enough  to  answer 3 

Have  always  used  cement 6 

No  change 2 

Used  for  repairing  leaks  only i 

Do  not  use  cement 19 

Never  used  lead i 

Did  not  answer i 

52 

QUESTION   NO.    4. 

Have  any  really  serious  leaks  occurred  on  a  cement  joint  when 

the  work  was  properly  done? 

No 29 

Seldom i 

Did  not  answer   2 

Do  not  use  cement 20 

52 

QUESTION   NO.    5. 

Is  there  any  objection  on  the  part  of    the  city  authorities  to 

the  use  of  cement  for  this  purpose  ? 

No 35 

Did  not  answer .' i 

Do  not  use  cement .  16 

52" 

QUESTION    NO.    6. 

Do  you  make  any  provision  for  expansion  ? 

No 17 

Yes 12 

Did  not  answer 6 

Do  not  use  cement 17 

52 

QUESTION   NO.    7. 

In   your  judgment,  assuming  that  pipes   are   laid   with   the 

minimum  cover  of   four   feet   and  joints  properly   made  with 

cement,  do  you  think  the  chances  for  a  leak  would  be  increased 

or  decreased  over  what  they  would  be  had  the  joints  been  laid 

with  lead  ? 

Decreased 29 

Did  not  answer 5 

Do  not  use  cement 18 

52 
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gVESTIOX   NO,    8. 

What  brand  of  cement  do  von  nse? 

I  >>  ckerhoff  Portland 6 

Ikixintrville  Portland   i 

Mannheimer  Portland 2 

'  Any  kind  of  Portland .  S 

Alias                                       2 

Alpha   I 

Alscn                               3 

Orchard  brand  Roman     2 

HufTnian  brand  Rosendale    i 

Aintrrican  Hydraulic      i 

I  >id  nul  answer  9 

I  >o  not  Use  cx-menl  15 

DISCUSSION. 


Tiii:    Pkksidknt — Mr.    von  Maur*s  paper  is  before  you.     I 

hi)\K-  llierc  will  Ikt  free  discussion. 

.Mk.  Stki.nwkdkll— I  would  like  to  ask  whether  the  hubs  in 
these  cement  j(;ints  were  of  any  special  diameter  or  special  depth, 
or  whether  they  were  just  the  same  hubs  that  would  be  used 
with  lead. 

Till.  Si:cki:T.\kv  — The  following  contribution  to  the  dis- 
cussion of  the  ])a|)er  on  "Cement  Joints*'  has  been  received 
from  .Mr.  Ralph  Woodward,  of  Pittsheld,  Mass.  : 

Mk.  \V()()i)W.\ki)-  I  do  not  feel  that  I  can  add  much  to  the 
diseus>ion  on  the  subject  of  cement  joints.  The  subject  has 
heeii  well  threshed  out  by  Mr.  von  Maur  and  his  conclusions  are 
mo>t  exhaustive.  It  would  seem  that  the  cement  joint  is  the 
loiiu  for  >;as  companies  to  use.  In  my  own  experience  I  have 
luvn  making;  almost  exclusively  cement  joints  for  20  years,  and 
belie\e  them  to  be  the  best  }X)ssible  joints  for  a  gas  company  to 
make.  Any  good  Portland  cement  may  be  used  ;  but  I  have 
usevl  with  good  success  the  Orchard  Roman  cement  (an  imported 
Scotch  cement),  for  the  reason  that  it  is  very  quick  setting  and 
is  not  quite  so  hard  and  brittle  when  set  as  some  made  with 
American  Portland  cements.  It  is,  however,  so  quick  setting 
that  during  hot  weather  we  have  to  mix  a  certain  proportion  of 
Portlanil  cement  with  it  to  get  the  best  results.     I  believe  the 
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Mr.  1\^ty— I  woulil  like  to  say  that  my  experience  rather 
wniKiilcs  with  thai  of  Mr,  Forstall,  and  my  judgment  somewhat 
Ho:s  the  s.unc  way.  I  hax-e  felt  that  in  business  sections  of  the 
citv  where  we  are  more  liable  to  have  disturbance,  it  is  better  to 
lax  U\ul  j.nnis.  for  the  reason  that,  while  yxe  may  have  a  number 
oi  Niu.Ul  leaks,  ihey  won't  be  so  dangerous.  A  cement  joint,  to 
uiv  luiiiil.  while  ii  is  a  rij^id  and  a  tight  one,  is  very  liable  to 
hieak  the  main  in  ease  of  a  disturbance  in -the  street,  and  we  are 
Neix  apt  to  have  from  the  breakage  of  the  main  a  dangerous 
leak,  whieh  is  liable  lo  cause  an  explosion,  whereas  with  the  lead 
joint  the  leaka>:e  is  not  apt  to  be  so  very  serious  at  the  moment. 
Aitoihei  iH»int  that  iKviirs  to  me  is  on  page  319.  Mr.  von  Maur 
ieiHMi>  that  ieleriin>;  to  Mr.  Browiiell's  test  in  his  * *Electrol>i;ic 
v^unev  of  the  Ciiy  of  Si.  Louis:"  **This  test  certainly  shows 
tliai  a  vvineni  joint  has  a  jjreat  advantage  over  a  lead  joint  from 
a  puielv  eleeliolytie  siandiKMnl.*  I  would  like  to  ask  Mr.  von 
Maui  how  he  sustains  that  jx^ition.  I  think  it  is  generally 
reev\i;ni/evl  that  ^.vnient  is  practically  a  non-conductor,  and  while 
lead  is  not  a  j^cxxl  conductor  it  is  nevertheless  a  conductor.  As  I 
understand  the  theory  of  electrolysis,  the  danger  to  the  pipe 
comes  where  the  current  leaves  the  pii>e.  and  the  introduction  of 
any  resistance  will  tend  to  drive  the  current  from  pipe,  and  it  seems 
tome  that,  therefore,  you  will  have  the  current  leaving  the  pipe  at 
every  joint  and  carrying::  with  it  the  iron  and  so  destroying  the  pipe. 
With  the  lead  joint  you  do  not  have  this  tendency  to  such  an 
extent.  Therefore,  to  my  mind,  and  I  l)elieve  it  was  the 
generally  accepted  o]>inion,  the  lead  joint  was  a  better  joint  to 
use  to  safep^uard  one  to  a  certain  extent — not  wholly,  but  to  a 
certain  extent — against  the  dangers  from  electrolysis,  and  I 
thought  that  I  had  Mr.  Brownell's  own  expressions  in  support  of 
this.  I  recently  received  a  copy  of  an  electrolytic  survey  made 
by  Mr.  Hrownell,  for  Mr.  F.  H.  Shelton,  of  one  of  Mr.  Shelton's 
companies  in  Pennsylvania,  and  Mr.  Brownell  in  that  report,  as  I 
read  it,  certainly  gave  his  testimony  in  favor  of  using  lead  joints 
to  minimize  as  much  as  possible  the  destruction  of  the  pipe  by 
electrolysis.  I  would  like  to  have  Mr.  von  Maur  sustain  his 
jx)sition  on  the  cement  joint  as  an  advantage  over  the  lead  joint 
from  purely  an  electric  standpoint. 

Mr.  T.  I).  Mii.i.KR — I  think  Mr.  Doty  has  made  a  very 
serious  error  in  his  discussion  of  the  cement  joint  and  lead  joint 
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as  concerns  preventing  electrolysis.  If  every  joint  in  a  main  is 
a  cement  joint,  and  the  resistance  of  that  cement  joint  is  so  high, 
the  electricity  will  not  go  to  the  main  with  near  the  facility  that 
it  will  when  the  joints  are  lead  and  are  better  conductors.  The 
introduction  of  an  occasional  joint  of  high  resistance  would  have 
a  tendency  in  the  ordinary  run  of  the  pipe  to  attract  the  current 
to  the  pipe  for  that  run  and  then  leave  the  pipe  ;  but  where  you 
have  practically  non-conducting  joints  every  1 2  feet,  the  chances 
are  that  the  current  would  not  go  to  the  pipe  at  all,  because 
resistance  along  that  pipe  is  much  greater  than  the  ground  itself, 
or  perhaps  than  the  rail  immediately  in  the  vicinity.  Now,  my 
experience  on  electrolysis  is  that  as  soon  as  you  create  a  little 
better  conductivity  in  your  main  you  get  more  current,  and  the 
bonding  of  the  two  rails  to  the  points  where  the  current  leaves 
the  pipe  will  have  a  tendency  to  make  the  pipe  take  more 
current  out  in  the  sections  of  the  city  where  the  current  is  going 
through  the  pipe.  Wherever  it  strikes  a  joint  of  high  resistance 
it  will  jump  around  and  create  damage  there.  Therefore,  I 
believe  that  universally  the  use  of  cement  joints  will  have  a 
tendency  to  reduce  electrolysis  throughout  the  entire  system  of 
mains.  The  question  of  using  cement  joints  in  soft  ground,  as 
against  using  lead  in  preference,  and  because  of  the  protection 
and  elasticity  of  the  lead  joint,  has  been  raised.  We  would  be 
barred  from  using  cement  joints  entirely  in  New  Orleans  if  that 
were  the  case.  The  entire  system  of  mains  in  that  city  is  laid 
on  2-inch  plank  to  act  as  a  sort  of  float  you  might  say  to  hold  up 
the  pipe.  It  is  true  that  the  tendency  to  break  is  greater,  but 
where  there  is  so  much  soft  soil  the  foundations  are  so  poor  that 
there  is  usually  a  good  deal  of  water.  A  bad  break  of  a  main 
where  there  is  a  good  deal  of  water,  or  a  break  of  any  kind,  unless 
there  is  a  very  high  pressure,  would  have  the  tendency  to  let  the 
water  into  the  main  instead  of  the  gas  out.  That  is  one  of  the 
troubles  that  we  have  to  contend  with;  it  is  not  gas  leaking  out 
of  our  mains  but  water  leaking  in. 

The  President — Mr.  Miller  says  he  uses  cement  joints 
exclusively  in  New  Orleans.  Does  he  have  no  lead  joints ;  no 
expansion  joints  of  any  kind  whatever  ? 

Mr.  Miller — We  have  a  great  many  lead  joints  there.  I 
think  it  was  two  or  three  years  ago  I  had  a  very  decided 
argument  with  Mr.  Shelton  on  the  train  (Mr.  Thwing  and  Mr. 
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Barret  were  there),  and  I  argued  in  favor  of  the  lead  joint  for 
soft  ground.  They  bore  me  out  in  it.  I  have  changed  my 
mind.  We  are  using  cement  joints  entirely  there.  We  are 
having  a  great  deal  of  sewerage  and  conduit  work  going  on  there 
now,  and  it  is  a  very  common  thing  fot  us  to  have  a  block  or 
two  of  main  sink  as  a  result  of  the  excavation  in  the  vicinity, 
cutting  off  our  main  from  quite  a  section  of  the  town  by  sinking^ 
of  the  main  and  the  letting  of  the  water  in.  Last  month,  while 
we  had  to  raise  about  7  or  8  blocks  of  main  and  regrade  it,  we 
had  but  2  broken  mains  during  the  month. 

Mr.  Fullerton — In  Schenectady,  N.  Y.,  we  use  cement 
joints  exclusively.  We  don't  allow  for  any  expansion  or 
contraction.  We  use  5-inch  bells.  Last  summer  we  had 
occasion  to  lay  about  1,600  feet  of  pipe,  where  we  had  to  sheet 
pile  the  whole  length  of  the  ditch,  and  the  bottom  was  very 
soft,  in  fact,  kind  of  quicksand,  We  placed  a  2-inch  plank  for 
blocking  about  2  feet  long  under  each  end  of  pipe.  That  pipe 
gave  us  no  trouble.  The  drip  has  not  caused  any  more  water. 
To  stop  the  water  from  washing  the  cement  oflF  joint  we  tore  the 
cement  bags  in  two,  doubled  up  the  half  of  bag  and  filled  it  with 
dry  cement  and  wound  it  around  the  joint  and  tied  it  there. 
Those  joints  gave  no  trouble  since  then.  That  is  very  nearly  a 
year  ago. 

Mr.  Doty — I  would  like  to  ask  Mr.  Fullerton  what  kind  of 
joints  he  used  in  Buffalo? 

Mr.  Fullerton — Cement  joints  exclusively.  I  will  say  that 
for  3  years  they  have  had  no  broken  mains  with  cement  joints  in 
Schenectady.     In  Buffalo  we  had  quite  a  few  with  lead  joints. 

The  President — Any  further  discussion  on  the  topic?  Is 
Mr.  Searle  in  the  room?     Mr.  Shattuck?     Mr.  McAdam? 

Mr.  McAdam — It  is  very  evident  from  Mr.  von  Maur's  fig- 
ures that  cement  joints  are  cheaper  than  lead.  It  is  a  cheaper 
joint;  but  why  should  Mr.  von  Maur's  figures  for  labor  be  shown 
in  favor  of  cement?  I  contend  that  a  lead  joint  can  be  made 
much  quicker  than  a  cement  joint.  I  have  done  it;  I  have 
seen  it  done.  Or  is  Mr.  von  Maur  figuring  his  labor  on  the 
unskilled  basis?  If  so,  I  think  there  is  danger  there,  from  the 
fact  that  those  unskilled  men  n^ay  suddenly  feel  that  they  are 
skilled,  after  they  have  made  joints  for  some  time,  and  tell  you 
so.     The  consequence  is  that  they  will  demand  just  as  much  for 
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their  iabor  as  you  pay  the  caulkers.  That  means  trouble,  and  if 
they  don't  get  more  money  they  will  certainly  give  you  poorer 
work.  A  poor  cement  joint  is  worse  than  a  poor  lead  joint. 
The  diflFerence  in  cost  really  ought  to  be  in  the  lead.  There 
again  I  believe  Mr.  von  Maur  could  shave  oflF  some  of  the  cost. 
Lead  seems  to  me  to  be  too  high.  In  Milwaukee  we  use  from  15 
to  25  per  cent,  less  lead  than  St.  Louis  does,  and  we  have  got  no 
trouble  from  leaky  joints,  because  they  are  well  made.  In  the 
winter  of  1904-5  nearly  all  of  our  main  system  was  in  frost.  We 
had  only  6  broken  mains,  4  of  which  were  caused  by  sewerage,  2 
where  the  services  were  tapped  into  the  mains,  and  only  i  of 
which  was  in  the  business  district.  At  different  points  in  Mil- 
waukee, and  within  a  radius  of  600  feet,  we  had  a  diflFerence  in 
the  depth  of  frost  of  nearly  2  feet.  There  is  where  your  expan- 
sion and  contraction  come  in.  Now,  I  doubt  if  a  cement  joint 
could  be  used  to  any  advantage  in  a  condition  such  as  that.  I 
doubt  it.  I  will  say  no.  It  is  not  expansion  and  contraction  of 
a  pipe  that  we  have  to  contend  with  so  much  as  in  the  ground. 
But  still  I  don*t  believe  that  there  is  i  out  of  100  of  us  who  pays 
any  attention  to  expansion  and  contraction  while  having  lead 
joints.  We  talk  about  it  in  papers  and  at  the  meetings,  but  that 
is  about  all  the  attention  we  pay  to  it.  For  instance,  you  go  to 
lay  a  pipe  and  the  pipe  is  laying  on  the  edge  of  the  trench.  In 
the  warm  weather  that  line  of  pipe  certainly  receives  all  its 
expansion  from  the  heat  of  the  sun.  But  should  you  do  that 
work  in  a  busy  district,  where  you  must  use  all  care  and  all  haste 
to  get  the  work  completed,  you  naturally  would  flush  a  portion 
of  the  ditch.  We  do.  And  I  am  confident  that  if  you  uncover 
that  whole  stretch  of  pipe  through  a  block,  you  would  not  find 
one  of  these  lead  joints  leaking,  provided  you  made  the  joint 
tight  in  the  first  place.  Cement  could  never  stand  that.  I 
believe  that  it  is  a  case  of  locality,  and  when  the  condition  is  such 
as  we  have  in  Milwaukee,  I  don't  believe  it  would  be  advisable  to 
use  cement  joints. 

The  President — Any  further  remarks,  gentlemen,  on  this 
topic? 

Mr.  Haines — We  have  used  cement  joints  in  Des  Moines  for 
some  20  years,  and  I  do  not  agree  with  the  gentlemen  who  just 
spoke  in  regard  to  the  labor  conditions.  I  believe  that  any  intel- 
ligent laborer  can  make  a  first-class  cement  joint.     A  lead  joint 
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requires  mare  ftiH  of  ibe  medisxiic  type,  hat  a  oement  joint  can 
be  made  by  an  iniflligent  laborer,  and  by  ahnost  any  intelligent 
laborer,  if  be  is  properly  instmcied,  in  a  trry  short  time.  The 
ptx>portians  of  cement  to  water  tbat  are  given  to  laborers  can  be 
gotten  by  proper  measures,  and  caie  must  be  taken  in  not  allow- 
ing the  cement  to  become  partially  set  before  it  is  osed  in  the 
joints.  I  think  aix>tber  point  in  regard  to  lead  joints  that  has 
not  been  bronght  out  is  that  when  a  lead  joint  is  driven  too  hard 
in  the  main  it  places  the  main  nnder  tension  and  makes  it  less 
flexible  as  it  is  being  laid  than  a  cement  joint  does;  that  is  to  say, 
that  when  a  lead  joint  main  is  laid  the  driving  np  of  the  lead 
draws  the  entire  main  into  tension,  and  when  the  trench  is  filled 
in  it  is  liable  to  be  and  necessarily  must  be  more  or  less  depressed 
or  elevated  by  tamping  in  the  dirt  around  the  main.  In  the 
<:ement  joint  the  cement  is  placed  in  the  main  when  the  pipe  is 
bedded  on  its  foundation,  and  does  not  draw  the  main  into 
tension,  and,  therefore,  it  gets  a  better  and  more  e\-en  bedding 
than  it  can  under  lead  joint  conditions. 

The  President — Anv  further  remarks?  If  not,  Mr.  von 
Maur  will  close  the  discussion. 

Mr.  von  Maur — The  first  question  asked  was  whether  we 
used  the  same  bell  for  lead  as  cement  ?     We  do. 

The  second  question,  I  believe,  was  what  precautions  do  we 
take  in  laying  large  pipes  during  hot  weather  ?  In  every  case 
we  fill  in  between  the  bells  before  any  joints  are  made.  This  is 
to  make  the  pipe  rigid,  so  that  it  will  not  move  or  be  disturbed 
after  the  joint  is  made,  and  also  to  partially  cover  it  from  the 
sun.  In  laying  large  pipes  in  addition  to  the  above,  we  ^cover 
the  joint,  after  it  is  made,  with  burlap  and  keep  this  burlap  wet 
by  sprinkling  water  on  it  from  a  sprinkling  can.  As  soon  as  the 
test  is  made  we  immediately  commence  filling  in  and  endeavor  to 
get  all  the  pipe  covered  as  soon  as  possible.  Care  must  be  taken 
in  filling  in  not  to  jar  the  joints  with  the  rammers. 

3d.  Regarding  Mr.  Forstall's  remarks  as  to  whether  it  pays  to 
lay  pijxjs  with  cement  joints  in  the  business  sections  of  the  city, 
I  will  say  that  there  is  only  one  way  to  prove  this  absolutely, 
and  that  is  to  try  it.  If  we  are  following  any  certain  practice,  such 
as  making  joints  with  cement,  and  find  that  it  is  a  success.through- 
out  the  city  where  it  has  been  tried,  and  that  lead  joints  have 
not  \kxi\  n  success  in  the  business  sections  of  the  city,  why  is  it 
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not  good  policy  at  least  to  make  the  experiment  and  try  the 
cement  joint  in  the  business  sections  of  the  city  ?  We  intend  ta 
do  so.  I  might  say  that  since  this  paper  was  written  we  made 
an  experiment  with  a  4-inch  line  of  pipe,  with  cement  joints, 
parallel  to  a  steam  railway  and  only  10  feet  away  from  the  rail. 
It  has  only  been  in  for  a  few  months,  and  I  do  not  know 
whether  we  will  have  any  trouble  with  it  or  not,  but  this  line 
replaces  a  cast  iron  main  which  was  laid  with  lead  joints,  which 
main  leaked  and  broke  continually.  A  serious  accident  resulted 
from  one  of  these  leaks  and  also  resulted  in  an  expensive 
lawsuit  for  the  company,  I  have  every  reason  to  believe  that 
the  present  main  laid  with  cement  joints,  will  cause  us  far  less 
trouble  than  the  one  it  replaced. 

4th.  As  for  laying  pipe  in  soft  places,  my  contentira  is  that 
the  experiments  we  made  showed  that  a  pipe  laid  with  cement 
joints  did  have  more  elasticity  than  we  usually  supposed  it  had. 
We  showed  in  one  experiment  that  the  pipe  sagged  15  inches- 
before  a  leak  developed.  You  will  hardly  ever  get  more  sag  than 
this,  even  in  soft  ground.  Furthermore,  we  have  laid  pipes  in 
soft  ground,  which  have  now  been  in  use  for  over  2  years,  and 
up  to  this  writing  we  have  had  no  trouble  from  them. 

5th.  As  to  removing  the  cement  from  the  joint  when  it  is 
necessary,  I  have  always  found  that  this  was  a  very  hard  thing 
to  do.  I  know  of  no  simple  process  by  which  this  can  be 
accomplished.     At  present  we  are  simply  gouging  the  cement  out. 

6th.  Regarding  electrolysis,  I  cannot  agree  with  Mr.  Doty^ 
that  it  is  the  universally  accepted  opinion  amongst  engineers  that 
it  is  better  to  have  a  good  conductor  than  a  bad  one  for  your 
pipe  lines.  Where  does  the  damage  from  electrolysis  become 
most  serious  ?  Is  it  more  on  the  service  pipes  than  on  the  main 
pipes?  I  have  always  found  that  it  is  a  great  deal  more  serious 
on  our  wrought  iron  and  steel  pipes  than  on  our  cast  iron  pipes. 
If  we  make  a  perfect  electrical  connection  with  the  street  railways 
tracks,  the  current  is  conducted  through  the  mains  and  from  the 
mains  to  the  serv^ice  pipes  which  frequently  pass  under  the  tracks. 
The  current  leaves  here  for  the  rails,  causing  the  damage — more 
so,  I  believe,  than  if  the  mains  had  been  made  a  poorer  conductor 
and  less  current  had  passed  through  the  system.  Furthermore,. 
I  believe  that  the  general  policy  of  connecting  up  our  pipes  with 
the  street  railways,  and  making  them  a  part  of  their  system,  is  a 


>rT-\  Sft,;  oiu  1:  a:  ar>  iimc  ibc  street  nOway  ccmipany  makes 
A  ohar,jv^  :v.  :iu  Kv-aiior.  rtf  the  Twrnw  faoi»e,  or  the  ciicuits,  the 
rWiru-a:  ^\mk:-.ikhi>  Tcwions2\  existing  in  the  gas  system  of 
!«&:«>  AiK^.  scr\  loo  ir.fiv  St  ibornncrhly  changed  and  ycm  would 
na\t  :.>  .k^  r.'.'.  \\v,:t  WiYk  *"nx«r  airain.  We  have  a  line  of  pipe  in 
S:  Iv^:•.:v  !v.:Kii  .V.  ,-a>:  ir.'ir.  pipe  m-iih  lead  joints,  and  thus  of 
)v^\\  t'r.'.Kv.:  •x^:s:i:i.Y  ATi.^  w:  ^-e  haxie  found  that  unprotected 
?^r\Kvv^v.:  :v.;j,  .,,^  ...^  .^k*s:ro\^.  in  about  s  weeks.  Measure- 
r.irn:>  r.;;).it  ov.  :h:>  l-.Tit  >h.^w  &  A^erx-  stixmg  current  flowing 
inT\n*,i:h  ::.  ^^^  •*. .-  ,k,.^  \v.^v.jd  fl'.nsiraie  vrr\'  well  the  damage  to 
tbc  ;<T\Kv  vux*>  :v^  *.<  t-::::x:x  i.iae  :o  the  hcav>-  current  flowing 
ibTv^u^h  ihc  mA,r.  :  ^.x^.jor  :ha:  had  the  main  been  insulated 
ihc  v*uy:rr.:  Wv^u:/.  v.^x^  ^>t^tf^r,  jcss  and  the  damage  correspondingly 

•ih      KrtcTTiv.j:  V  :hc  r.^.Attr:  v\:  oct«s.  I  can  only  say  that  the 
<\»>i>  !hd:  aix:  M:Vv.;:::t\i  :r.  n:v  Txv.>fr  ane  based  on  actual  experi- 

Mh.  Whcthc:  vsixr  v^Ar.  V  U^d  :r*  ::\>s:  or  not  I  am  not  pre- 
pared loxiy.  c\ocpi  xhai  1  Ar/.  j::\xn  lo  understand  that  in 
Chioajjo  a  hiw  oi  xrv-i«oh  p*.|v  \\a>  :^i:d  wnh  cement  a  number  of 
ycai>i  ai:o.  and  on  WT^.r.nj;  :be  Kv,4:inccr  of  the  People's  Gas 
Li^ht  and  Cv»kf  Com^xun  .  ,;>kir.c  whc;her  they  had  any  trouble 
wiih  ih'.N  liv.c  I  w.ix  »u!\^!iv.tNl  ih.ii  they  never  had  any  trouble 
iiv'v.i  \\.  Now.  I  vV.,iv.\;  ;i*.^l»:xr  the  ::v>s:  in  Chicago  would  reach 
aK»\n  ihc  >a'.ue  vKvth  .iv  :n  M:'\VAr*ket.»:  I  niav  be  mistaken. 
Snuv  Uu"\  have  i\o  Umkn  r.i  M:*\v,u\kix*  in  pijx^  laid  in  the  frost 
wuh  K-.ul  H»iniN,  \\\v\\  ihc:e  oannv>:  Iv  any  nio\-enient  of  the  pipe 
hni*.  and  \i  iheie  is  m*  movemeni  o!  ihe  pijx*  line,  then  cement 
^houKl  dv»  al  K  M>l  tiiually  a>  well  a>  lead,  tor  it  must  be  remem- 
Ur^d  ihai  the  main  advanla>;e  olainievl  for  a  lead  joint  is  that 
wlu-n  the  im^x  moves  the  ]>ijH.*  il  causes  a  numl^^r  of  lead  joints 
to  movt'  slii;hily.  tlie  line  \\o\  Ixiaj:  rij;id.  This  would  result  in 
a  nmnlKT  ot  small  leaks  around  the  joint. 

i;lh.  As  for  any  danger  existing  from  strikes  on  account  of 
training  a  lar>:e  numlKT  of  laborers  to  make  cement  joints.  I 
believe  that  the  more  lal>orers  we  train  to  be  expert  men  the  better 
off  we  are  K<>"»K  ^^  ^^'-  Last  spring  we  made  it  distinctly 
understood  that  no  caulker  or  foreman  could  work  for  the  com- 
pany during;  the  winter  who  was  not  able  to  make  cement  joints 
hv  DeccmlHrr.     It  is  surprising  what  a  large  numl)er  of  good  men 
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ive  developed  in  a  short  time.  In  carrying  out  this  policy,  we 
practically  flood  the  market  with  good  men,  who,  while  not  really 
-expert  caulkers,  are  expert  cement  joint  makers.  This  is  a  good 
thing  for  the  company  and  a  good  thing  for  the  men. 

On  motion  of  the  Secretary  a  vote  of  thanks  was  extended  to 
Mr.  yon  Maur  for  his  very  excellent  paper. 

Thk  President — The  next  paper  on  the  programme  is  on  the 

USE  OF  TAR  AS  FUEL  IN  BENCH  FIRING, 

by  Mr.  F.  C.  Sherman,  of  New  Haven,  Conn.  As  the  author  is 
not  present  the  Secretary  will  read  the  paper: 

At  the  request  of  your  Secretary,  I  submit  **Some  Notes  on 
Tar  Burning.'*  I  do  this  most  willingly,  for  from  what  I  know 
of  the  tar  market  and  the  inquiries  I  get  in  regard  to  burning  tar, 
the  djpculty  of  disposing  of  it  and  the  utter  lack  of  demand  in 
New  England  for  water  gas  tar,  this  question  of  disposing  of  it  is 
a  * 'burning  one,**  and  is  forcing  itself  upon  the  attention  of  the 
managers  of  gas  works.  I  am  convinced  that  in  many  instances 
too  little  attention  has  been  given  by  the  engineer  in  the  matter 
of  consuming  tar  in  the  retort  furnaces  and  in  the  steam  gener- 
ating plant.  A  short  and  unsatisfactory  trial  has  discouraged 
them  and  caused  them  to  abandon  it.  They  have  brought  up 
against  the  smoke  nuisance,  variable  heats,  destructive  cutting 
flames  on  settings  and  obstinate  stokers  who  object  to  any  change 
in  firing,  even  when  it  reduces  their  labor.  The  number  of 
papers  that  have  been  read  before  the  different  gas  associations 
on  this  subject  is  legion  and  is  only  equalled  by  papers  on  naph- 
thalene. There  would  seem  to  be  no  excuse  for  the  ignorance  in 
regard  to  the  feasibility  of  using  tar  for  fuel  or  of  its  value  as 
compared  with  solid  fuel.  Still  with  all  of  this  available  infor- 
mation, tar  is  being  offered  at  prices  far  below  its  value  as  fuel. 
It  is  easier  to  sit  down  and  denounce  the  tar  combine  than  to 
make  persevering  efforts  to  burn  it  successfully;  and  here  I  would 
say  that  I  think  we  have  an  exaggerated  idea  of  the  profits  of  the 
tar  trusts. 

In  tar  distilling  four-fifths  of  the  residual  product  is  pitch 
and  most  of  the  time  this  is  a  drug  in  the  market.  To  any  who 
are  thinking  of  experimenting  with  tar  as  fuel  in  their  retort 
furnaces  I  will  tender  the  experience  of  the  New  Haven  Gas 
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Company  for  25  years  in  its  successful  use,  and  if  this  record  is 
of  any  service  to  them  in  solving  any  difficulties  that  may  o\'er- 
take  them  in  their  first  efiForts  in  this  direction,  and  be  the  means 
of  relieving  the  glut  in  the  tar  market,  I  shall  feel  amply  repaid 
for  jotting  down  these  brief  notes  on  an  old,  threadbare  subject. 
The  New  Haven  Gas  Company  has  burned  its  surplus  tar  for 
the  last  25  years.     What  I  mean  by  surplus  tar  is  that  which  we 
cannot  dispose  of  at  its  value  for  fuel  purposes.     In  other  words, 
if  we  cannot  sell  it  for  its  fuel  value,  we  bum  it.     We  have 
tried  several  burners,  among  them  the  Parsons,  and  the  Standard 
Oil  Burner.     The  one  we  are  using  for  the  last  10  years  I  first 
saw  at  the  works  of  the  Newark  (N.  J.)  Gas  Company.     It  is  a 
very  efficient  burner,  giving  very  little  trouble  in  the  way  of 
clogging  and  costs  a  very  moderate  sum.     I  enclose  cut  of  it, 
aAd  also  send  you  a  sample  burner  ready  to  connect.     Any  gas- 
fitter  can  make  one.     Our  feeding  tar  tank  4  feet  by  9  feet  is 
placed  alongside  the  retort  house,  elevated  20  feet,  the  tar  run- 
ning by  gravity  to  furnace.     In  winter  we  heat  the  tar  in  tank 
by  steam  coil.     It  is  desirable  to  have  a  large  tank  for  uniform 
pressure  at  the  burner.     Compressed  air  or  steam  can  be  used 
with  this  burner.     We  fitted  up  a  Westinghouse  air  pump  in 
retort  house,  giving  16-inch  water  pressure.     We  get  the  best 
results  with  a  steam  jet.     In  order  to  overcome  the  variations  in 
steam  pressure,  we  use  a  regulator  which  keeps  a  uniform  pres- 
sure of  30  pounds  on  burner.     The  tar  is  pumped  to  .receiving 
tank,  passing  through  a  screen  that  removes  the  dirt  and  lumps. 
The  tar  valve  is  o\^n  full  and  quantity  admitted  to  furnace  is 
reguhiled  l)y  steam  jet;  if  more  tar  is  required  steam  pressure  is 
reduced:  if  too  much  is  being  admitted  pressure  is  increased. 
There  is  l)Ut  very  little  smoke  if  the  steam  pressure  is  kept 
uniform  and  the  valves  adjusted  if  smoke  is  produced,  and  here 
we  run  against  the  stoker  who  has  got  into  ruts.     He  prefers  to 
shovel  and  clinker  rather  than  adjust  a  steam  valve  occasionally, 
and  unless  he  is  kept  up  to  his  duty,  smoke  will  fill  the  retort 
house,  and  this  inccmiplete  combustion  will  close  the  flues  of  the 
settings,  occasioning  serious  annoyance  and  loss.     We  have  had 
to  let  down  benches  to  remove  the  solid  carbon  in  the  flues.     We 
use  benches  of   6's,  half-depth  furnaces,  and  work  on  4-hour 
charges;  use  yi  coke  produced,  or  65  bushels  in  25  hours;  150 
gallons  of  tar  will  do  the  same  work  in  our  furnaces.     Given  the 
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price  of  coke  it  can  be  easily  figured  the  worth  of 
tar  for  fuel.  We  get  lo  cents  a  bushel  for  our 
coke,  which  would  make  our  tar  worth  $2.16  per 
barrel  of  50  gallons.  We  make  all  our  steam  with 
water  gas  tar  for  which  there  is  no  demand  in  our 
State;  besides  making  all  our  steam  with  water  gas 
tar,  we  use  it  under  our  retorts,  the  same  burner 
used  with  coal  tar  and  with  equally  good  results. 
We  use  in  our  steam  plant  a  different  burner  from 
that  used  under  retort  benches.  On  the  outlet  of 
our  retort  furnace  burner  we  put  an  atomizer  such 
as  is  used  in  the  oil  distributers  in  the  Lowe  water 
gas  apparatus.  This  sprays  the  tar  and  steam  in 
the  boiler  furnaces.  We  take  the  water  gas  tar 
from  a  separator  and  pump  it  into  the  receiving 
holder  tahk,  getting  in  this  way  oil  gas  tar  free  from 
water.  We  have  found  very  little  difference  in  the 
life  of  our  retorts  and  settings  since  we  substituted 
liquid  for  solid  fuel.  We  find  for  steam  making  , 
three  barrels  water  gas  tar  is  equal  to  i  ton  S 
bituminous  coal.  > 

I  close  this  paper  by  saying  that,  with  our  present  3 
methods  of  burning  tar,  it  should  not  be  disposed  ; 
of  for  less  than  its  real  fuel  value.  i 

DISCUSSION. 

The  President — Gentlemen,  this  paper  is  be- 
fore you  for  discussion.     Mr.  Baehr,  will  you  speak? 

Mr.  Baehr — Mr.  President,  I  have  a  few  notes 
here  on  some  evaporative  tests  that  were  made  in 
St.  Louis  to  determine  the  value  of  coal  gas  tar 
and  water  gas  tar.  I  would  like  to  say  that  the 
results  that  are  gotten  from  the  burning  of  tar 
naturally  depends  very  largely  on  the  percentage 
of  water  in  it,  any  considerable  per  cent,  reducing 
the  calorific  value  of  the  material  and  consequently 
the  method  of  burning  the  tar,  the  apparatus  for 
burning  it,  the  size  of  the  combustion  j:hamber. 
etc.,  have  a  very  large  influence  on  the  result. 
St.  Louis  has  cheap  fuel  coal,  and  I  will  give  you 
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the  test.      Evaporative  test  of  Zeigler  mine  run  coal,    which 
mine  is  owned  by  Joseph  Leiter.     The  cost  of  that  coal  (mine 
nin),  delivered  in  our  quarters,  is  $2.07  per  ton.     The  calorific 
value  determined  in  the  laboratory  was  11,207  B.  T.  U.  to  the 
pound.      At  the  time  of  making  the  test  the  boiler  thermal 
efficiency  was  only  66  per  cent.     I  am  unable  to  say  why  it  was 
so  low.     I  have  not  a  full  report  with  me.     The  equivalent 
evaporation  from  at  212°  F.  of  a  pound  of  coal  was  7.8  pounds  of 
water.     After  determining  the  evaporative  value  of  the  Zeigler 
coal  we  got  some  Pintsch  gas  tar.     This  tar  analyzed  at  the  time 
of  the  test  41^^^  per  cent,  of*  water.     The  calorific  value  per  pound 
of  tar  was  12,104  B.  T.  U.     That  is  a  low  value  for  tar,  and  the 
large  percentage  of  water  undoubtedly   accounts  for  it.     The 
weight  of  this  tar  per  gallon   was    10.83   pounds.     The   boiler 
thermal  efficiency  at  the  time  of  the  test  was  only  43  per  cent. 
That   shows   that  the  combustion  chamber,   the  apparatus  for 
burning  this  tar,  was  not  properly  adapted  to  get  the  best  results. 
The  equivalent  evaporation  per  pound   of   tar  was  only  5.33 
pounds  of  water.     The  commercial  value  compared  to  Ziegler 
coal,  and  I  am  quite  sure  that  its  commercial  value  was  com- 
puted without  taking  into  consideration  the  boiler  efficiency  at 
the  time  of  the  test,  was  only    .79  of  a  cent  per  gallon.     Subse- 
quently a  test  was  made  with  water  gas  tar.     The  percentage  of 
water  in  the  tar  at  the  time  of  the  test  was  .2  per  cent.     The 
calorific  value  of  the  tar  was  16,495  B.  T.   U.;  boiler  thermal 
efficiency,  59  per  cent.;  equivalent  evaporation  per  pound  of  tar, 
9.96  pounds  of  water.     The  commercial  value  compared  to  Zeigler 
coal  jx^r  gallon  of  tar  was  1.27  cents.     I  think  there  is  no  ques- 
tion, Mr.  President,  but  that  the  value  of  tar  would  be  consider- 
ably above  the  figures  we  arrived  at  in  these  tests  if  the  apparatus 
was  of  the  most  improved  kind   and   wc   had   a   higher   boiler 
thermal   efficiency.     The  combustion    chambers    are    not    well 
adapted  for  tar  burning.     The  boilers  under  which  these  tests 
were  made  were  Heine  water  tube  boilers  of  about  2,225  square 
feet  of  water  heating  surface. 

The  President — Any  further  discussion?     If  any  gentleman 

has  an  idea  on  this  subject  we  would  be  very  glad   to  hear  from 

him.     We  want  to  make  the  discussions  more  general,  if  possible. 

Mr.    Waring — I  Vould  like  to  say  that  on  the  E.    &  W. 

boilers  we  got  an  efficiency  of  13.88  evaporations  per  pound  of  tar. 
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The  President — 13.88  pounds  of  water  per  pound  of  tar. 
Was  that  coal  or  water  gas  tar? 

Mr.  Waring — Water  gas  tar,  free  from  water. 

Mr.  Haines — I  would  like  to  ask  Mr.  Baehr  if  that  cost  of 
coal  at  the  boilers  ($2.07  per  ton)  includes  the  entire  labor  of 
handling  the  coal  and  moving  the  ashes  incident  to  it;  whether 
that  is  all  the  labor  incident  to  using  coal? 

Mr.  Baear — My  recollection  of  that  figure  is  that  the  cost  of 
removing  the  ashes  is  included,  but  I  would  prefer  to  look  up  my 
record  before  giving  a  definite  answer  on  that  point. 

Mr.  Haines — I  would  like  to  ask  Mr.  Baehr  whether  that 
equivalent  value  of  the  tar  also  includes  the  labor  reduction  in 
the  handling  of  tar? 

Mr.  Baehr — I  am  unable  to  say.  I  can  give  the  gentlemen 
those  figures  after  I  return  to  St.  Louis.  I  had  to  make  the  most 
of  those  figures  from  memory. 

Mr.  Fitzgerald — I  would  like  to  ask  Mr.  Waring  where  he 

got  that  13.88  pounds  of  water  to  the  pound  of  tar,  how  he  reg- 

.  ulated  his  air,  how  much  air  he  put  under  the  furnace?     Did  he 

carry  the  furnace  doors  open  or  keep  them  closed  in  making  the  test? 

Mr.  Waring — We  used  a  tar  device,  which,  I  think,  was 
gotten  up  by  Mr.  Prichard,  of  Lynn,  Mass.  We  don't  admit  any 
air  at  all  under  the  grate  bars.  We  don't  change  our  settings  at 
all.  We  have  stationary  grates,  and  we  merel}'  put  clinkers  over 
the  grate  bars  and  close  the  ash  doors  tight.  The  spray  is  a 
steam  pipe  under  the  tar  pipe,  which  merely  atomizes  the  tar, 
and  air  is  drawn  in  through  an  opening  in  the  firedoor.  The 
reason  we  use  this  device  is  because  we  can  change  from  tar  to 
coal  in  a  very  short  time.  I  got  my  remarks  reversed.  I  meant 
to  say  that  we  do  admit  air  from  the  ashpit,  and  Mr.  Prichard 
advocated  not  admitting  air  in  the  ashpit.  We  had  a  serious 
explosion,  burning  the  fireman  and  engineer  who  happened  to  be 
in  front  of  that  door,  by  gas  generating  in  the  ashpit.  After  that 
we  merely  cracked  the  door  to  admit  enough  air  to  carry  away 
the  gas.  We  get  splendid  efficiencies  by  burning  tar.  Our  tar 
merely  gravitates  from  an  over-head  tank. 

The  President — Any  further  remarks.  Does  the  Secretary 
desire  to  close  the  discussion? 

The  Secretary — No  sir. 

On  motion  a  vote  of  thanks  was  passed  to  Mr.  Sherman. 

A  recess  was  ordered  until  2  p.  m. 
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FIRST  DAY— AFTERNOON  SESSION. 

The  sessions  were  reconvened,  pursuant  to  motion  for  recess. 
The  President  introduced  Mr.  W.  A.  Baehr,  of  St.  Louis,  Mo., 
who,  as  Editor  thereof,  presented  the  following 

BUDGET  FROM  THE  WRINKLE  DEPARTMENT. 

Upon  assuming  the  duties  of  Editor  of  this  department  last 
year  I  at  once  began  to  resolve  the  possibilities  of  the  wrinkle 
work  in  my  mind.  Almost  all  of  my  predecessors  had  stated 
that  the  field  was  becoming  exhausted  and  that  securing  new 
wrinkles  was  growing  more  difficult  each  year.  I  accepted  this 
view  partially,  and  thereupon  set  out  to  determine  if  new  fields 
existed.  There  are  fields,  and  ample  ones,  too,  but  the  use  of 
them  for  this  purpose  depends  very  largely  upon  the  limitations 
imposed  upon  the  Editor  by  the  definition  the  Western  Gas 
Association  gives  to  the  word  *' wrinkles."  If  you  confine  this 
work  to  a  record  of  those  usually  simple  and  practical  devices 
which  enable  us  to  overcome  the  minor  difficulties  of  our  busi- 
ness, you  limit  the  field  and  render  it  extremely  difficult  for  the 
Editor  to  really  devote  much  earnest  effort  to  it. 

If,  however,  our  worthy  Association  will  broaden  the  definition 
to  include  all  devices,  formulae,  expedients  and  scientific  methods 
of  accomplishing  objects  appertaining  to  the  entire  gas  business^ 
in  addition  to  the  minor  practical  devices,  the  field  is  unlimited. 
Wrinkle  and  progress  departments,  question  boxes,  etc.,  can  all 
be  considered  as  educational  institutions,  and  consequently  there 
can  be  grades  of  wrinkles,  as  well  as  educational  grades  in 
school.  I  preferred  to  consider  the  broader  definition  of  the 
word  **  wrinkle"  as  before  mentioned,  and  with  that  as  a  basis 
requested  contributions  for  the  year. 

One  circular  letter  was  sent  out  to  the  members  of  all  Gas 
Associations,  and  the  Editor  supplemented  these  by  a  personal 
letter  to  such  members  who,  to  his  knowledge,  were  able  to  con- 
tribute. A  number  of  very  courteous  responses  were  received^ 
and  the  Editor  feels  reasonably  gratified  at  the  result. 

I  do  not  think  the  wrinkles  this  year  show  as  much  gradation 
into  the  higher  classes  as  I  would  like  to  see,  but  I  think  the 
start  has  been  made.  I  take  this  occasion  to  express  my  hearty 
thanks    to   the  contributors   for   their  efforts,    and   I   wish    to 
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acknowledge  my  appreciation  for  the  \'aluable  assistance  rendered 
by  Mr.  George  S.  Hessenbruch,  Chief  Draftsman,  Laclede  Gas 
Light  Company,  of  St.  Louis.  I  wish  to  call  attention  to  the 
drawings  accompanying  these  wrinkles,  for  which  Mr.  Hessen- 
bruch is  largely  responsible,  and  I  am  free  to  state  that  he  will 
gladly  send  a  blueprint  from  the  original  tracing  t^)  any  member 
who  is  particularly  interested  in  any  one  point.  The  wrinkles 
have  been  classified  as  follows  : 

General;  general  construction;  coal  gas ;  w^ater  gas ;  chemicals; 
disti  ibution  ;  meter. 

GENERAL. 

No.  I. — '"^  Device  for  Indicating  the  Number  of  Turns  that  a 
Valve  is  Opejied. — As  wull  be  seen  from  the  accompanying  sketch, 
a  cord  is  attached  to  the  stem  of  the  valve,  and  thence  runs  over 
a  small  drum  around  which  it  is  wound  several  times,  and 
having  a  small  counter  weight  on  the  free  end  of  the  cord. 
This  drum  communicates  with  an  indicating  hand  which  regis- 
ters the  number  of  turns  that  the  valve  is  opened  on  a  dial. 
When  the  valve  is  opened  the  stem  turns  and  winds  up  the  cord, 
turning  the  drum  and  moving  the  indicating  hand." — G.  P. 
Fisher,  Supt.  Station  B,  Laclede  Gas  Light  Company,  St. 
Louis. 

No.  2. — '' Method  of  Rigging  up  a  Gasoline  or  Naphtha  Vapor- 
izer in  a  Small  Works. — The  writer  fitted  up  one  wuth  an  old  gas 
water  heater  coil,  placed  in  a  cylinder  made  of  6-inch  pipe  and 
connected  directly  in  the  steam  line  to  exhauster.  The  idea  of 
placing  the  apparatus  in  steam  line  to  exhauster  is  to  get  the  best 
results  from  the  heat  of  steam  and  at  the  same  time  use  as  little 
as  possible.  The  scheme  works  very  satisfactorily  when  used 
with  a  sightfeed  and  can  be  operated  continuously." — S.  R. 
Walker,  Laclede  Gas  Light  Company,  St.  Louis. 

No.  3. — "^  Device  for  Observing  the  Height  of  a  Relief  Holder  at 
Night. — At  Station  A,  Laclede  Gas  Light  Company,  the. relief 
holder  for  w^ater  gas  is  small  when  the  capacity  of  the  plant  is 
considered.  The  capacity  of  the  w^ater  gas  plant  is  8,500,000 
•cubic  feet  per  24  hours,  and  the  capacitj'  of  the  relief  holder  is 
150,000  cubic  feet.  The  holder  moves  up  rapidly  at  times  and  is 
in  danger  of  blowing  unless  carefully  watched.  The  exhauster 
is  located  some  200  feet  away;  so  to  keep  watch  on  the  height  at 
any  time  during  the  night  the  following  device  was  installed: 


"All  iiicaiidesccHt  lamp  was  placed  on  the  top  strut  of  the 
Ktiidc  franiitiK,  which  shows  the  height  to  which  it  is  safe  to 
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allow  the  holder  to  rise.  Another  lamp  was  placed  at  the  curb 
line  of  the  inner  lift,  which,  of  course,  goes  up  and  down  with 
the  iuuer  lift,  and  a  third  lamp  on  the  edge  of  the  walk-around. 
The  relative  position  of  the  3  lamps  shows  the  engineer  at  a 
glance   whether  or  not  the  holder  is  in  danger  of  blowing  or 


landing.     The  accompanying  sketch  illiistratcslhe  sclieine."— 
Gico:  B.  Ev.\ss,  Laclede  Gas  Light  Co.,  St.  Louis. 

fjo_  ,_ ■•Data  Card  for  EUriric  l\parliitent.—'^\iii  card  shown 

is  self-explanatory.     Anyone  taking  the  trouble  to  examine  this 


card  closely  will  find  that  one  is  able  to  put  a  large  amount  of 
information  and  data  into  a  very  small  space.  This  card  is  filled 
out  daily  and  shows  an  absolute  record,  giving  a  good  oversight 


I 
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over  the  whole  department.** — A.  N.  Grbbn»  Laclede  Gas  Light 
Co.,  St.  Louis. 

No.  5. — "'Erasing  Machine, — In  a  drafting  room  where  certain 
records  have  to  be  kept,  such  as  street  records,  i^at-books,  insur- 
ance books,  main  records,  etc. ,  and  where  these  records  continuously 
change  on  account  of  new  pipes  being  laid  in  place  of  the  old 
ones,  there  will  undoubtedly  be  a  great  deal  of  erasing  done.  To 
eliminate  the  large  amount  of  time  and  work  necessitated  in 
erasing  by  hand,  and  to  do  the  work  carefully,  a  scheme  was 
devised  to  do  this  erasing  mechanically.  The  scheme  is  as 
follows: 

"An  ordinary  dental  engine,  or  machine  that  is  used  by  dent- 
ists for  drilling  teeth,  was  procured,  and  a  circular  ink  eraser  set 
in  the  mandrel  by  means  of  a  small  screw  instead  of  the  regn^ar 
drill  used  by  the  dentist.  Everybody  is  familiar  enough  with  the 
working  of  a  dental  engine  without  going  into  a  general  descrip- 
tion of  the  same.  Foot  power  is  used,  as  is  now  mostly  used  by 
dentists,  but  a  small  electric  motor  could  be  easily  attached  and 
drive  the  machine  without  much  cost.  The  flexible  shaft  to 
which  the  eraser  and  handle  are  attached  allows  considerable 
movement,  and  all  the  draftsman  has  to  do  is  to  guide  the  eraser 
by  means  of  the  handle.  Anyone  trying  this  machine  will  have 
to  watch  the  following  points: 

*'Keep  the  machine  at  a  good  speed  and  do  not  press  the  eraser 
hard  on  the  paper,  as  the  machine  erases  very  rapidly.  It  will 
be  found  that  a  good  paper  will  take  on  a  hard  surface  at  the 
erased  place,  and  that  the  erasing  will  hardly  be  noticeable. 
IJrasing  can  be  done  by  the  machine  in  about  one-tenth  of  the 
the  time  it  would  take  to  do  it  by  hand;  besides  it  is  not  tiring  to 
the  draftsman.  It  will  be  found  that  the  draftsman  becomes 
very  expert  with  it  and  can  erase  very  fast,  and  when  coming  to 
a  fine  cross  line  can  neatly  jump  this  line  without  touching 
it,  and  at  the  same  time  eradicating  the  line  he  is  working  on 
completely." — G.  S.  Hessenbruch,  Laclede  Gas  Light  Com- 
pany, St.  Louis. 

No.  6. — ''Oiling  an  Engine  Cylinder, — A  good  method  of 
introducing  oil  into  the  cylinder  of  an  engine  may  be  had  by 
arranging  a  continuous  oil-feed,  as  shown  in  the  diagram.  A 
tank  holding  a  barrel  of  oil  is  placed  in  some  convenient  corner 
and  a  pipe  B  is  connected  from  the  main  steam  line  to  the  tank> 
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•entering  at  the  bottom  with  a  valve  C  near  the  tank.  By  the 
condensation  of  steam  in  this  .pipe,  a  sufficient  head  of  water  is 
formed  to  make  the  oil  flow  out  of  the  tank  through  a  small  oil 
line  to  a  sight-feed  5,  and  thence  into  the  steam  engine  inlet. 
To  fill  the  tank,  a  small  rotary  hand  pump  is  used  and  is  con- 
nected to  a  valve  D,  after  a  pet  cock  /:  has  been  opened  and  the 
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water  drained  from  the  tank  by  a  valve  F.  A  glass  gauge  is 
placed  near  the  top  of  the  tank  to  tell  when  it  is  empty." 
— I).  MacArthtk,  Laclede  Gas  Light  Co.,  St.  Louis. 

Xo.  7. — '*  Oxide  Elevator  and  Trolley. — The  oxide  elevator,  as 
seen  from  the  accompanying  cut,  is  on  the  style  of  a  man  trolley 
and  has  two  motors,  one  for  propelling  along  the  track  and  one 
for  hoisting.  The  hopper  itself  has  a  dumping  bottom." — J.  D. 
Shattuck,- Chester,  JPa. 


supports,  letting  the  whole  weight  of  the  glass  and  frame  bear 
on  the  table  and  in  this  manner  assures  a  splendid  contact.  The 
glass  and  frame  are  covered  by  a  stationary  hood  in  which  the 
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arc  lamps  hang.  The  shape  of  this  hood  is  such  that  the  rays 
of  light  are  reflected  so  that  no  shadows  are  thrown,  and  the 
intensity  of  the  light  is  practically  the  same  at  all  points  on  the 
glass.  The  inside  of  this  hood  is  painted  with  alnminum  paint, 
white  enamel  being  found  to  gi\-e  too  strong  a  reflection.  A 
print  is  made  in  4  to  5  minutes.  The  machine  shown  can  take  a 
print  5  feet  by  10  feet,  and  is  the  largest  size  made.  They  can 
be  procured  in  any  size,  howe\-er.  The  Laclede  Gas  Light 
Company  uses  such  a  machine." — G.  S.  Hessenbruch,  Laclede 
Gas  Light  Company,  St.  Louis. 

Xo.  9.  *M/a/  Cas^  for  Sectional  Maps. — ^Thc  Laclede  Gas 
Light  Company  uses  maps  which  represent  a  section  of  the  city, 
for  recording  the  main  pipes  in  the  streets.  To  make  it  handy 
to  inspect  these  maps  without  getting  them  too  soiled,  a  cabinet 
was  constructed,  as  shown  on  attached  sketch.  B  shows  a 
double  frame  with  glass  on  each  side.  This  frame  slides  back 
into  the  cabinet  C.  A  is  the  board  on  which  the  map  is  mounted 
and  which  slides  into  the  frame  B,  showing  a  section  of  the  city 
on  each  side  of  the  frame,  which  map  is  protected  by  a  plate 
glass.  The  lx>ard  A  on  which  the  maps  are  mounted  is  locked 
into  the  frame  B,  These  maps  are  posted  every  week." — 
VtVS).  Hessenbruch,  Laclede  Gas  Light  Co.,  St.  Louis. 

No.  10. — ^' To  Prevent  Lead  Poisoning, — The  attached  card  is 
self-explanatory,  and  it  is  a  good  thing  to  have  plenty  of  these 
cards  jK^sted  around  the  works  where  the  men  can  see  them  and 
act  according  to  the  instructions  given  on  this  card." 


LEAD  POISONING. 

I  si.  Wipe  off  all  FRESH  PAINT,  or  RED  LEAD 
with  waste  before  blowing  into  pipes. 

2(1.  Don't  get  RED  LEAD  mixed  with  yotu* 
CHEWING  TOBACCO. 

3rd.  Wash  LEAD  and  PAINT  off  your  hands  be- 
fore eating. 

4th.  RIvD  LEAD  and  FRESH  PAINT  are  slowly 
absorl)cd  into  the  system  from  small  quantities 
or  stains  gotten  on  the  lips  or  into  the  mouth. 
This  lead  may  do  no  apparent  damage  for 
MONTHS,  when  it  will  suddenly  cause  the 
the  severe  pains  characteristic  of  LEAD  POIS- 
ONING or  may  cause  LEAD  PALSY. 

G.  W.  Whitfield,  M.  D. 
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No.  II — "Buniiitg  off  ManiUs. — To  burn  off  mantles  and  clean 
the  carbon  from  tips,  I  use  oxygen  gas.  I  impinge  it  on  the 
mantle  or  tip  through  a  fine  nozzle  after  the  manner  of  a  hand- 
blow  torch.  It  greatly  improves  the  Welsbach  service,  is  quick 
and  does  not  injure  the  mantle." — M,  NisBET  LatTA,  Charlotte, 
N.  C. 

GENERAL   CONSTRUCTION. 


No.  I. — ^*  Method  of  Holding  M  ooden  Fomis  for  Concrete  on  Rock. 
— When  erecting  a  concrete  foundation  on  a  bed  of  rock,  where 
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it  is  iMKvssirv'  to  have  one  end  of  the  board  trench  on  the  surface 

ot  the  rock,  we  use  a  x-en*  simple  method  that  {Movents  any  part 

of  the  trench  from  gi\4ng  way.  bulging  or  sliding.     The  drawing 

show^  this  method.     The  footing  is  first  put  in  and  allowed  to 

set.  after  which  the  trench  for  the  wall  is  erected  as  shown.    One 

sivle  of  the  trench  is  braced  by  dri\-ing  a  2-inch  by  4-inch  into  the 

eurth.  aiul  securely  nailing  it  to  the  4-inch  by  4-inch  upright 

braciuj:.     This  will  do  \-er>-  well  where  the  bank  is  of  a  soft 

maieiial.  but  when  it  is  rock  we  have  a  short  2-inch  by  4-inch  of 

whaievvr    length    is  required,  between  the  upright  4-inch   by 

4  u\ch  ;uul  the  n.vk,  as  shown  in  dotted  lines  on  drawing.     The 

bu\cuv)ivM\  the  twv>  sides  of  the  trench,  together  with  the  2-inch 

t^N  4  UK  h  i\aiU\l  acroci^  the  top  of  the  uprights,  secturely  joins  the 

cMU^v  tiviich,  aiul  there  is  no  possible  way  for  it  to  btdge.     All 

|mUn,uv  ^nv^ivily  nailevi/* — R.  E.  Hagbnah,  Laclede  Gas  Light 

VVm\\u\> ,  St.  l,ouis  Mo. 

Nv^  ,v  '\^fi:^k\i  .y  ONaiHiHj^  a  SmoaiA  Surface  on  Concrete 
H.»*^.  Tv^  >ivt  a  smoinh  concrete  surface,  particularly  on  the 
uiji\\lv  \^t  a  v\nicretc  arch  where  it  is  difficult  to  keep  macadam 
l\ou\  Nl\o\vin>i.  Nvc  cvn-er  the  board  arch  with  building  paper,  and 
\na  vn\  tl\c  first  layer  of  concrete  about  2  inches  thick.  This 
L\Nc\  has  but  very  little  macadam,  the  mixture  being  about  2-4-1. 
01  -»  3  I.  After  the  Uxirds  and  paper  ha\-e  been  removed  the 
>\u  taw  is  very  snuxnh  and  nice  appearing.  The  remainder  of 
ihc  aivh  is  tiiushcvl  with  the  usual  mixture  of  5-4-1,  or  5-3-1-" 
K    l\.  Hav.knah.  St.  Louis.  Mo. 

vasNKK.Vl,   CONSTRUCTION. — COAL  GAS. 

No.    \  l\viKe  for  l^Hmmg    Out  Standpipcs  and  Scurfing 

AV/^»^6.  The  acvXMUixinying  sketch  illustrates  a  method  of  bum- 
iu>»  out  stauvl  piiH.^  and  sctirfing  retorts  in  use  at  Station  B, 
UavKnlo  O.as  LikUI  Comixiny.  which  consists  of  a  permanent 
Hleaui  liuc»  with  valve  and  union  at  center  of  each  bench. 
Short  Icuyjtha  of  pii>e  aiul  goosenecks  are  attached  as  shown,  the 
rcy;ulur  caribou  tile  Unng  placed,  in  the  retort  as  usual  to  within 
10  iuchcs  of  rear  and  the  steam  then  turned  on.  We  have 
sourfcd  retorts  in  7  hours  by  this  method,  but  care  must  be 
cxcrcis^Hl  ill  regulating  the  supply  of  steam  or  the  standpipes  will 
iKHTonie  too  hot.     The  jet  can  also  be  introduced  into  the  bottom 
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of  standpipe." — D.  G.  Fisher,  Laclede  Gas  Light  Company, 
St.  Louis. 


No,  2. — "  Method  for  Creating  Forced  Drafiiti  Stacks  by  Meam  of 
Steam  Jet. — The  sketch  shows  this  method  very  clearly,  A  steam 
feed  pipe  is  run  along  the  top  of  the  stack,  or  at  some  other  con- 
venient place.  From  this  feed  pipe  a  small  pipe,  with  valve  and 
nozzle,  runs  into  the  stack.     By  means  of  the  valve  the  draft  can 


be  regulated  and  a  strong  or  light  draft  be  created  at  will.' 
D.  G.  Fisher,  Laclede  Gas  Light  Company,  St.  Louis,  Mo. 


Wrikkle  No. 


No.  3.—"  Wrought  Iron  Sfandpipe  for  Bottom  Rehrt.^Th^ 
wrought  iron  standptpe  seems  to  collect  less  carbon  and  (ar  than 
a  cast  iron  pipe  and  does  away  witli  the  joint  just  above  the 
mouthpiece.  At  Station  "B,"  Laclede  Gas  Light  Company,  we 
have  for  the  past  year  used  an  asbestos  ring  joint  with  a  yellow 
clay  lute  at  the  mouthpiece  very  successfully.     This  joint  is  much 
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Wrin-ki.e  No.  3. 

more  easily  made  than  the  borings-joinl,  and  allows  the  pipe  to 
expand,  which  is  especially  necessary  when  scurfing.  Care 
must  be  taken  that  the  base  of  the  pipe  does  not  rest  against  the 
mouthpiece," — D.  G.  Fisher,  Laclede  Gas  Light  Company,  St. 
Louis,  Mo. 
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No.  4. — Pocket  at  Bottom  of  Stack  to  Prevent  Stoppage  of  Flues, 
— From  the  sketch  it  will  be  seen  that  the  pocket  at  the  base  of 
the  vertical  flue  prevents  any  stoppage  in  the  horizontal  flue,  due 
to  carbon,  dirt  and  slag  that  accumulate  in  the  stack,   and,  if 
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Wrinkle  No.  4. 
made  large  enough,  will  not  become  filled  during  the  life  of  the 
bench/* — D.    G.    Fisher,    Laclede   Gas   Light    Company,    St. 
Louis. 
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No.  5. — "* Increasing  Drafts  Under  and  Around  Retorts. — At 
Station  "B'*  the  Laclede  Gas  Light  Company,  after  having  tried 
everything  else,  brought  up  benches  that  were  down  by  simply 
remo\-ing  two  layers  of  bnck  in  the  front  of  the  bench  as  shown 
in  attached  sketch.  The  benches  are  direct  fired.  The  pocket 
at  the  front  of  the  bench  seems  to  increase  the  draft  under  and 
around  the  retorts.'' — D.  G.  Pishbb,  Laclede  Gas  Light  Company, 
St.  Louis. 

No.  6. — Method  for  Allowing  Standpipes  to  Contract  and  Expand, 
— A  is  a  corrugated  insertion  in  the  standpipe,  made  of  light 
steel,  and  held  in  place  by  flanges.  The  straight  piece  is  a  pro- 
tecting cover  for  the  corrugations,  so  that  the  tools  used  for 
cleaning  will  not  punch  holes  in  the  expanding  piece." — Gbo.  S. 
Hessenbruch,  Laclede  Gas  Light  Company,  St.  Louis. 

No.  7. — '*AWi'  Coke  Conveying  Apparatus, — The   photographs 
speaks  for  itself.     Four  mules  are  used;  two  working  during  the 
day,  the  other  two  at  night.     On  first  training  them  to  work  in  the 
retort  house  each  mule  has  a  driver,  but  after  a  few  weeks  they 
were  able  to  go  in  and  out  by  themselves.     The  four  mules  have 
displaced  eight  men  in  the  winter  months.     These  men  are  at  the 
rate  of  $2  per  shift,  making  a  saving  of  $16  per  24   hours.     In- 
the  7  summer  months  we  paid  these  men  $2.15,  making  a  saving 
of  $17.20  per  24  hours.     The  mules  weigh  about  1,000  pounds 
each,  and  the  cost  of  their  keep  is  about  $1  per  day  for  the  four. 
The  mules  working  in  the  retort  house  have  had  a  very  quieting 
effect  on  all  the  rest  of  the  labor,   and  for  that  reason  I  would 
keep  them  if  they  were  no  saving  at  all.     Some  of  our  men  have 
called  them  the  'New  coke  conveying  apparatus.*" — Chas    S. 
Bkardslek,  Cleveland  (O.)  Gas  Light  and  Coke  Company.* 

CKNERAL   CONSTRUCTION. — WATER    GAS. 

No.  I. — ''  Jimergnicy  Lining  for  Neck  of  Carburetter, — On 
account  of  the  negligence  of  a  workman  it  became  necessary  to 
place  the  tile  in  the  neck  of  the  carburetter  of  a  water  gas 
machine  for  the  installation  of  an  oil  spray,  after  the  coke  fire 
had  been  started  in  the  generator.  A  workman  started  to  do 
the  job,  but  in  a  very  short  time  was  overcome  with  gases 
coniinj^  from  the  generator.  The  problem  was  then  to  construct 
something  that  would  answer  the  purpose  and  which  could  be 
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placed  in  the  shortest  possible  time  to  prevent  others  from  get- 
ling  too  much  gas.  Our  method  of  doing  this  is  shown  in  the 
accompanying  drawing,  in  which  A  is  the  neck  of  carburetter  ; 
B,  opening  for  spray  ;  C,  peep-hole  ;  D,  scurfing  tile  ;  E,  tile  in 
bottom  of  neck  ;  G,  9-inch  square  firebrick,  cut  off  to  fit  and  to 
hold  scurfing  tile  in  position.  The  brick  and  tile  were  cemented 
with  the  usual  mixture  of  fireclay,  asbestos,  cement  and  water. 
After  all  the  material  was  at  hand  it  took  a  trifie  over  4  minutes 
to  complete  the  job." — R.  E.  H.\genah,  Laclede  Gas  Light 
Co.,  St.  Louis. 
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Wrinkle  No.  i. 
No.  2. — "  Apparatus  for  Preheating  Air  for  Blowers  for  Water 
Gas  Sets. — The  drawing  shows  the  method  adopted  at  the 
various  stations  of  the  Peoples  Gas  Light  and  Coke  Company,  of 
Chicago,  to  provide  the  large  volumes  of  air  required  by  the 
blowers  iii  the  engine  room  for  the  generators.  This  arrange- 
ment insures  air  at  atmospheric  pressure  at  the  blower  inlets, 
obviates  the  necessity  for  opening  windows  and  doors,  and  during 
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together  by  i-inch  pipes.  The  length  and  number  of  these  pipes 
depend  upon  the  size  of  the  opening.  The  steam  enters  the 
lower  box  and  passes  into  the  vertical  pipes  where  it  condenses 
and  drains  back.  The  water  from  the  condensed  ^team  flows 
out  through  the  seal  D  into  the  sewer.  A  vent  pipe  through  the 
roof  is  provided,  and  to  this  the  upper  box  is  connected  by  the 
pipe  G,  to  insure  circulation  and  to  prevent  the  system  from 
becoming  air  bound.  A  connection  is  also  made,  by  means  of 
the  pipe  F,  from  the  top  of  the  seal  pipe  to  the  vent  to  prevent 
siphoning.  The  outside  opening  of  this  air  vent  in  the  wall  is 
provided  with  stationary  shutters,  as  shown.  If  a  very  large 
volume  of  air  has  to  be  drawn  through  a  given  opening,  or  if 
the  temperature  is  not  raised  sufficiently,  a  second  heater  or  row 
of  pipes  may  be  installed  behind  the  first.'* — ^J.  H.  Eustace, 
Peoples  Gas  Light  and  Coke  Company,  Chicago,  111. 

No.  3. — ''Automatic  Check- Valve,  for  Blast- Piping, —  The 
sketch  shows  the  automatic  check  valves  adopted  at  the.  several 
stations  of  The  Peoples  Gas  Light  and  Coke  Company  of 
Chicago,  to  prevent  damage  to  our  blowers  from  any  explosions 
which  may  occur  in  the  blast  pipes.  These  also  control  the  flow 
of  air  from  the  blowers,  prevent  the  air  from  the  blast-pipe 
backing  out  through  a  blower  which  is  not  running,  and 
generally  take  the  place  of  the  old-style  blast  gate.  The  device 
is  an  arrangement  of  check  valves.  The  seats  of  the  valves 
consist  of  a  steel  plate  set  in  the  blast  pipe  at  right  angles  to  the 
flow  of  the  air  and  provided  with  a  number  ]of  openings.  The 
<:hecks  are  made  up  of  ^  inch  cloth  insertions  rubber  packing 
^  inch  larger  on  3  sides  than  the  opening.  On  the  fourth  side 
the  rubber  is  2  inches  longer,  and  this  longer  projection  is  bolted 
to  the  stationary  plate  and  serves  as  a  hinge.  The  body  of  the 
rubber  is  shod  on  both  sides  with  metal  plates  which  are  bolted 
together.  These  plates  give  the  necessary  weight  and  strength, 
while  the  rubber  projecting  around  the  sides  serves  to  make  the 
joint  tight  when  the  valves  close  from  back  pressure  from  the 
front  side.*' — J.  H.  Eustack,  Peoples  Gas  Light  and  Coke 
Company,  Chicago. 

No.  4. — ''Lining  for  Lid  of  Generator  Door, — The  intense 
heat  in  the  generator  of  a  water  gas  set  causes  the  wrought  iron 
plate  on  the  under  side  of  the  generator  lid  to  deteriorate  very 
rapidly,  so  that  it  becomes  necessary  to  replace  it  by  a  new  one 
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■quite  frequently.  These  wrought  iron  plates  do  not  always  keep 
the  lid  from  getting  red,  not  even  when  they  are  new.  We  did 
^way  with  these  wrought  iron  plates  in  most  of  our  water  gas 
generators,  and  instead  we  have  a  layer  of  J^-inch  firebrick  on 
the  under  side  of  the  lid,  which  is  cemented  with  a  mixture  of 
fireclay,  asbestos,  cement  and  water.  It  is  safe  to  say  that  this 
lining,  if  put  in  with  care,  will  remain  as  long  as  any  other  part 
of  the  generator." — R.  E.  Hagenah,  Laclede  Gas  Light  Com- 
pany, St.  Louis. 


fi.SULPHU/ffC'ACID 
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CHEMICAL. 

Xo.  I — ^'Ammonia  Determination  Apparatus, — At  the  begin- 
ning of  an  ammonia  determination,  unless  one  is  careful,  the  air 
confined  in  the  apparatus  escapes  rapidly  in  large  bubbles.  This 
gives  a  chance,  although  small,  for  ammonia  to  escape.  To 
eliminate  this  chance  of  error  several  small  holes  are  bored  in  the 
condensing  tube,  about  3^. inch  from  the  bottom.  These  allow 
the  air  to  escape  in  small  bubbles,  and  insure  an  intimate  contact 
with  the  acid  (see  sketch.";— I).  Wilson,  Laclede  Gas  Light 
Company,  St  Louis. 
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Wrinkle  No.  2. 

No.  2. — '^Referee  Sulphur  Apparatus, — When  the  flame  bums 
low  in  a  referee  apparatus  there  is  a  loss  of  sulphur  caused  by 
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some  of  the  moisture  condensing  and  running  down  the  side  of 
the  trumpet  tube  into  the  burner.  This  water  also  dissolves  the 
ammonium  carbonate,  which  in  turn  corrodes  the  burner  rapidly. 
To  eliminate  these  bad  points  we  made  additions  to  the  burner 
as  shown  on  drawing.  At  the  end  of  the  test  the  lower  dish  is 
washed  into  the  vessel  containing  the  other  washings.**— 
D.  Wilson,  Laclede  Gas  Light  Company,  St.  Louis. 

No.  3. — '^Determination  of  Hydrogen  Sulphide, — On  the  sketch 
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ii  will  be  sees  Lut  .-f  and  B  ai^  Kxmmam.  glass  bottks,  of  kiKmn 
capacty  i  aboai  5  pciit<  amsged  to  siplioo  into  each  other.  C 
'^&  an  S-hidx  vrash  cylinder,  partly  filled  with  alValwi^  (ammonia) 
sointiod  of  cadaiasn  chloride.  The  inlet  tnbe  of  the  wash-cyl- 
inder 15  attached  to  the  gas  supply  and  the  siphon  started.  After 
starting  the  apparatos  reqnires  no  attention,  for  as  soon  as  the 
npper  bottle  is  emptied  the  preasnre  oi  the  water  in  the  lower 
one  stops  the  dow  of  gas.  The  rolnme  <if  gas  passed  is  that 
of  the  upper  bottle.  The  hirdrogen  sniphide,  which  has 
been  precipitated  as  cadmiom  sulphide,  is  determined  by  the  nsual 
method,  e.  ,c-.  dissolve  the  cadmium  sulphide  in  cold  dilute 
hydrochloride  acid  and  titrate  with  iodine*  using  starch  as  an 
indicator.  By  means  of  a  pinch-cock  on  the  siphon  tube  the  test 
can  be  made  to  co\-er  any  length  of  time." — B.  C.  SlEiSEa, 
Laclede  Gas  Light  Company.  St.  Lotiis. 

No.  4. — '*.-/«  Automatic  Timer  for  Gas  Analysis. — ^The  time 
factor  often  occurs  in  making  a  gas  analysis,  e.  g.^  the  gas  has  to 
be  treated  \\\\h  the  reagents  for  certain  lengths  of  time  to  insure 
complete  extraction,  and  the  measuring  burette  should  not  be 
read  before  the  water  has  run  down  the  sides,  or  an  enor  of 
several  tenths  per  cent,  will  be  made.  The  apparatus  shown  in 
sketch  can  be  set  for  any  number  of  minutes  by  shifting  the 
rider,  at  the  end  of  which  time  it  sounds  an  alarm.  This  appa- 
ratus need  not  be  limited  to  gas  analysis,  but  can  be  tised  for 
other  purposes." — H.  A.  Roesler.  Laclede  Gas  Light  Company, 
St.  Louis. 

No.  5. — ^'A  Combustion  Pipette. — The  ordinary  method  of  de- 
termining the  hydrogen  and  methane  in  a  gas  mixture  is  by 
exploding  a  small  portion  of  the  mixture  with  air  or  hydrogen. 
A  better  way  is  to  burn  all  the  mixture  in  a  slow  combustion 
apparatus.  (See  method  of  Dennis  and  Hopkins  in  'Hempel's 
Gas  Analysis,'  p  293).  The  changes  we  have  made  are:  (i) 
The  addition  of  a  water  jacket  to  lessen  the  danger  of  cracking; 
(2)  the  platinum  jet  next  the  platinum  wire  to  insure  the  ignit- 
ion of  the  incoming  gas:  (3)  the  introduction  of  the  gas  into  the 
oxygen,  which  does  away  with  the  danger  of  explosion  that 
there .  is  when  the  reverse  method  is  used.  The  drawing  explains 
itself." — H.  A.  Roesler  and  D.  Wii^sox,  Laclede  Gas  Light 
Company,  St.  Louis. 
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Wrinkle  No.  4. 
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No.  6. — "Fume  Airester  for  Sulphuric  Atid  Pipette. — The 
attachment,  as  shown  on  drawing,  is  filled  with  alternate  layers 
of  stick  potash  and  asbestos," — H,  A.  Roeslrf,  Laclede  Gas 
Light  Company,  St,  Louis. 


Wrinkle  No.  6. 


Xo.  -. — "An  .Igizsirr. — \l1ieB  aiulning  x  gas  witli  Hempel's 
apparains.  it  is  jxtxssaxy  to  shake  sobk  vi.  tbe  pipettes  fersex-eral 
misute^.     This  is  a  tiresome  opentiOQ  when  done  by  hand,  so 


Wrixkle  No.  7. 
we  Iia\-t  made  the  shaking  apparatus  as  shown  in  sketch.     A 
small  wagon  was  built  in  which  the  pipettes  to  be  shaken  are  set/ 
This  wagon  is  attached  by  a  suitable   arrangement  to  the  piston 
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rods  of  the  hot  air  motor.  When  the  motor  is  running  the 
wagon  is  moved  backward  and  forward  in  this  manner,  shaking 
up  the  fluids  in  the  pipettes.  The  hot  air  motor  and  the  small 
wagon  are  mounted  on  a  board  so  as  to  bring  them  on  the  same 
level.  This  is  not  a  labor  agitator,  but  has  the  reverse  effect." — 
H.  A.  RoESLER  and  D.  Wilson,  Laclede  Gas  Light  Company, 
St.  Louis. 

No.  8. — "  A  Handy  Burette  for  Use  with  HempeVs  Apparatus. 
This  burette  is  fitted  with  a  Geissler  3-way  cock.  At  the  begin- 
ning of  a  test  the  burette  and  capillary  connection  tubes  are 
filled  with  water;  100  cc.  of  gas  is  drawn  through  capillary  tube 
A  and  the  first  pipette  connected  to  B,  The  gas  is  now  driven 
over  into  the  pipette,  both  capillaries  filled  with  water  and  the 
second  pipette  connected  to  A.  After  the  gas  has  been  drawn 
back  and  measured,  it  is  put  into  the  second  pipette  and  then  the 
first  reagent  is  pushed  out  of  the  capillary  into  its  pipette,  thus 
leaving  the  capillaries  full  of  water,  etc." — H.  A.  Roksler, 
Laclede  Gas  Light  Company,  St.  Louis. 

No.  9. — ''Method  of  Extracting  Sulphur  Out  of  Purifying 
Material, — Until  now  hydrocarbons  with  a  boiling  point  below 
100°  C.  and  coal  tar  oils  with  a  boiling  point  above  100°  C.  have 
been  used  to  extract  the  sulphur  out  of  the  gas  purifying 
material.  To  avoid  the  drawbacks  of  the  above  mentioned 
methods,  there  is  a  method  of  using  coal  oils  with  a  boiling 
point  of  above  150°  C.  In  this  method  of  extraction  the  dis- 
.solving  process  takes  place  simultaneously  with  the  melting  of 
the  S,  which  is  very  advantageous  to  the  extraction.  The 
extracted  sulphur  is  free  from  any  annoying  compounds,  and 
therefore  shows  its  natural  yellow  color.  Any  traces  of  impuri- 
ties can  be  easily  removed  by  distillation.  The  material  from 
which  the  sulphur  is  to  be  extracted  and  the  coal  oil  are  put 
together  into  a  vat  and  heated  to  the  boiling  temperature  of  the 
dissolving  element.  This  solution  after  boiling  is  drawn  off  into 
a  second  vat  in  which  it  is  allowed  to  cool.  -  The  S  deposits  in  a 
solid  form  and  is  separated  from  the  dissolving  medium  by 
filtration.  Any  of  the  dissolving  agents  that  may  still  remain  in 
the  extracted  sulphur  is  extracted  from  the  same  by  using 
benzene.  The  coal  oil  may  also  be  regained  by  distillation." — 
G.  S.  Hessenbruch,  Laclede  Gas  Light  Company,  St.  Louis. 
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No.  10. — "Method  of  Delennining  the  Percentage  of  Carbon 
Dioxide  in  Ftimaee  and  Illuntinating  Gases. — The  accompanying 
sketch  showing  appar- 
atus designed  by  Dr.  W. 
Oechelhaeuser  is  well 
adapted  for  commercial 
and  retort  house  use,  and 
as  can  be  seen  it  consists 
of  two  pear  sliaped  glass 
globes  A  and  B  con- 
nected by  a  narrow  neck 
C. 

"There  is  an  air  light 
glass  stopper  'a'  in  this 
contracted  part  and  sim- 
ilar openings  'b'  and  V 
are  attached  to  the  up- 
per vessel. 

"Through  ' l>'  a  ther- 
mometer is  snugly  in- 
serted with  its  bulb  in 
the  vessel  A.  The  stop- 
per V  is  provided  with 
a  simple  stopcock,  which 
connects  by  a  conical 
glass  connection  to  the 
siphon  pressure  gauge  'rf. ' 

'  'Imagine  vessel  ^filled 
with  a  liquid  that  absorbs  , 
only  COj  in  furnace  or 
illuminating  gases,  as 
KOH.  orNaOH;  and  A 
filled  with  the  gas  under 
examination  having  the 
openings  'a,'  ' b'  and 
V   closed. 

Now  the  liquid  will 
absorb  the  COj  present 
in  the  gas,  particularly 
if  the  apparatus  is  turned 
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upside  down  so  that  the  gas  must  pass  into  B  and  then  back  into> 
A.  As  a  result  of  this  absorption  a  partial  vacuum  will  be  created 
in  the  interior  of  the  apparatus,  the  extent  of  which  will  be  in 
exact  proportion  to  the  amount  of  CO^  absorbed,  and  the 
amount  of  which  can  be  obser\'ed  by  attaching  the  gauge  *</' 
and  opening  the  cock  V.  * 

**If  the  gas  had  consisted  of  pure  CO^,  this  would  have  been 
entirely  absorbed,  and  a  complete  vacuum  would  have  resulted  in 
A.  As  a  result  of  this  the  mercur>'  column  in  the  gauge  would 
have  risen  to  a  height  equal  to  that  of  the  barometer.  Had  only 
half  the  gas  been  CO^  the  gauge  would  only  have  risen  to  one- 
half  of  the  height  of  the  barometer.  Had  only  one-twelfth  of 
gas  been  CO^  the  gauge  would  only  have  risen  to  one- twelfth, 
the  height  of  the  barometer. 

* 'Therefore  according  to  Marioote's  or  Boyle's  law:  *That 
the  volume  of  a  given  quantity  of  gas  is  inversely  as  the  pressure,' 
it  is  very  easy  to  compute  the  amount  of  CO,  in  the  gas.  Sup- 
pose the  barometer  to  be  -b-lines  high  and  the  gauge-b, -lines, 
the  percentage  of  CO.^  is  expressed  by  looxb,  b. 

"With  an  average  barometer  of  30  inches  or  7.60  m.m.  would 
denote  i  per  cent,  of  CO^.  Several  corrections  however  are  nec- 
essary for  this  mode  of  reckoning. 

**  First  the  space  A  is  never  void  of  air  and  contains  moisture 
which  affects  the  barometer  reading.  The  variation  due  to  this 
cause,  however,  is  so  trifling  that  it  may  be  neglected. 

*'As  a  rule  the  teniperature  of  the  gas  and  the  liquid  is  not  the 
same,  so  that  during  the  absorption  the  temperature  of  the  liquid 
increases.  It  is  therefore  necessary  to  take  the  temperature  of 
the  gas  before  and  after  the  test  in  order  to  reduce  the  volumes 
of  even  temperatures. 

'*For  every  change  of  1°  in  temperature  the  gas  changes  .0036 
or  about  ^3  per  cent.;  therefore  if  the  temperature  of  the  gas 
after  the  absorption  is  higher — for  every  degree  of  change  ^  per 
cent,  of  CO.,  must  be  added,  for  on  account  of  the  increased  heat 
more  pressure  bears  down  on  the  mercury  and  makes  the  vacuum 
appear  less  than  by  even  teniperature  before  and  after  the 
absorption. 

"Vice  versa  for  every  fall  of  1°  --}}>  percent,  is  to  he  counted 
off. 

"In  u.siiig  this  apparatus  the  follow  must  be  observed:     All 
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stoppers  and  cocks  must  be  made  air  tight  by  applying  a  little 
vaseline  or  tallow  with  the  finger. 

* 'Changes  of  temperature  must  be  avoided,  and  the  apparatus 
filled  with  its  liquid  should  be  placed  in  the  room  where  the  tests. 
are  to  be  made  for  some  time  before  beginning,  so  that  the  appa- 
ratus reaches  the  same  temperature  as  the  room.  Do  not  handle 
the  apparatus,  and  particularly  the  vessel  A  with  the  bare  hand; 
but  use  a  piece  of  thick  woolen  cloth  with  which  to  hold  it. 

**To  prepare  the  absorbing  solution  dissolve  J4  ounce  or  i6 
grams  (KOH  or  Na  OH)  caustic  potash  or  caustic  soda  in 
enough  distilled  water  to  fill  the  apparatus  to  the  neck. 

**To  better  understand  the  handling  a  determination  of  CO  2 
with  the  apparatus  will  be  described.  After  the  apparatus  has. 
stood  for  some  time  in  the  room  where  the  experiment  is  to  be 
made,  so  that  the  fluid  has  arrived  at  an  even  temperature  with 
the  room,  clean  the  stoppers  and  cock  V  carefully,  seeing  that 
its  opening  is  clear,  and  coat  with  vaseline  or  tallow.  Dry  the 
bulb  of  the  thermometer. 

"Now  open  the  cock  V  and  slip  a  rubber  hose,  connected  with 
the  supply  of  gas  over  the  connection  for  the  siphon  gauge. 
After  placing  the  thermometer  in  '^*  allow  the  gas  to  enter  the 
vessel  Ay  and  escape  from  the  opening  'a*  so  that  it  will  gradually 
fill  the  apparatus.  A  hose  connection  to  the  suction  of  a  rubber 
foot  pump  can  be  made  to  *a'  by  means  of  a  cock,  if  necessary. 

"After  about  one- tenth  of  a  cubic  foot  of  gas  has  passed  the 
upper  vessel  will  be  filled  with  gas  alone,  it  is  well  to  have  a 
large  amount  of  gas  pass  quickly  through  A,  however,  before  a 
sample  is  taken.  The  stopper  *a*  can  now  be  put  in,  or  in  case 
a  foot  pump  is  used  close  the  cock  to  same,  and  if  the  cock  *f '  is. 
immediately  closed  the  pressure  in  the  apparatus  due  to  the 
entering  gas  can  be  neglected.  Remove  the  rubber  tube  from  V 
and  note  the  temperature  of  the  gas  at  the  thermometer.  Now 
hold  the  apparatus  at  the  narrow  point  C  in  the  left  hand  by 
means  of  the  woolen  cloth,  and  turn  it  upside  down,  at  the  same 
time  holding  the  thermometer  steady  with  a  finger  tip  of  the  right 
hand,  and  the  gas  will  rise  into  vessel  B,  Repeat  the  manipula^ 
tiona  few  times  (about  10  suffices  for  4  per  cent,  carbon  dioxide) 
and  the  CO.^  will  be  absorbed. 

"Place  the  apparatus  on  a  table,  attach  the  siphon  pressure 
gauge  to  V  tightly,  open' the  cock  V  carefully,  read  the  gauge 
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and  note  the  temperature,  taking  care  not  to  approach  the  appa- 
ratus too  closely  with  the  hand  or  body.  After  two  minutes  read 
the  full  height  of  the  quicksilver  column  and  temperature  again, 
then  the  percentage  of  CO,  can  be  easily  computed  according  to 
the  data  given  above. 

**For  convenience  the  large  divisions  on  the  scale  of  the  mano- 
meter are  7.6  m.m.  apart,  which  with  an  a\'erage  height  of 
barometer  of  760  m.m.  denotes  i  per  cent.  CO,  as  we  have  seen 
above. 

*'If  the  experiment  is  made  at  a  time  when  the  barometer  is 
near  760  m.m.,  20  m.m.  difference  only  denotes  a  mistake  of 
.027  per  cent.,  so  that  the  influence  of  the  atmospheric  pressure, 
as  a  rule,  may  be  neglected,  and  if  the  temperature  remains  the 
same  the  percentage  of  CO,  can  be  read  directly  from  the  scale  of 
the  gauge. 

**If,  on  the  other  hand,  the  temperature  of  the  gas  before  the 
absorption  was  16°,  and  after  i8j4°,  or  2j^°  higher,  and  the 
gauge  read  i}4  percent.,  the  real  amount  of  CO,  present  would 
have  been  |  per  cent.  {2j4xyi ) — 2  per  cent. 

*'But  if  the  temperature  of  the  gas  had  been  2]4^  less  after  the 
absorption  the  real  amount  of  CO,  could  have  been  2  per  cent. 

'* There  is  one  more  consideration,  the  fluid  not  only  absorbs 
CO.^,  but  other  gases  and  large  mistakes  may  arise  thereby  if  the 
solution  is  not  saturated  with  these  other  gases  before  testing.  It 
is  therefore  necessary  before  making  a  test  to  fill  the  vessel  A 
with  gas,  and  by  tipping  10  or  12  times  the  solution  is  saturated 
with  all  other  gases  in  the  mixture  undergoing  test.  If  this  is 
repeated  a  few  times  the  gas  and  liquid  can  be  brought  to  the  same 
temperature  in  case  the  difference  was  not  too  great. 

*'It  is  always  advisable  to  make  several  determinations  in  order 
to  check  the  correctness  of  the  results. 

"Testing  the  carbon  dioxide  in  gas  is  not  only  of  interest  but 
also  of  great  importance  in  judging  the  operation  of  regenerative 
furnaces,  various  kinds  of  coal,  and  solving  noticeable  differences 
in  the  candle  power  of  illuminating  gas,  which  is  markedly 
affected  by  the  amount  of  COj  present. 

"Every  per  cent,  of  carbon  dioxide  decreases  the  illuminating 
power  of  an  ordinary  flame  consuming  5  cubic  feet  per  hour  at 
least  I  candle  power. 

"As  a  precaution  before  putting  the  apparatus  away  the  open- 


ings  should  be  dried,  recoaled  with  grease  and  closed.  If  this  is 
observed  one  filling  will  last  for  40  or  50  tests." — W.  E.  Stein- 
WEDELL,  Cleveland,  O. 


DISTRIBUTION. 


No.  I. — "  Method  of  Determining  Relative  Quantity  of  Flow  1 
the  Various  Branches  of  a  Distribution  System. — The  attached  ci 
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shows  the  general  lay  of  the  city  of  New  Orleans,  La.,  our  maia 
distributing  lines,  the  high  pressure  lines  and  the  high  pressure 
stations. 

"The  problem  which  I  was  forced  to  solve  was  the  territory 
double  lined  between  Stations  A,  D  and  H,  referring  to  Fig.   i. 
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At  a  point  inclosed  in  a  circle  are  mains  which  can  be  supplied 
from  Station  A,  which  is  the  works,  B  which  is  a  holder,  or  D 
which  is  a  high  pressure  governor.  Desiring  to  extend  our 
reinforcing  lines  into  the  territory  which  is  double  lined  I 
naturally  wanted  to  get  in  the  shortest  run  of  pipe,  but  on  the 
other  hand  I  wanted  to  draw  the  supply  of  gas  from  the  holder 
at  the  works  rather  than  from  a  station  'Supplied  by  the  high 
pressure  system  for  obvious  reasons.  Referring  to  Fig.  2  :  I  had 
gas  stoppers  inserted  at  A,  B  and  C.  By  expanding  the  stoppers 
at  either  place  and  taking  pressures  on  both  sides  of  the  stopper, 
I  was  able  to  determine  just  the  value  of  the  flow  of  gas  coming 
from  these  three  different  directions.  Ha\nng  finally  demon- 
strated the  fact  that  there  was  an  ^t^le  flow  coming.,  from  the 
main  plant,  it  was  a  simple  question  to  lay  out  a  re-enforcing 
line  to  go  into  the  territory  suffering  from  low  pressure." — ^Thos. 
D.  Miller,  New  Orleans,  La. 

No.  2. — "  Safety  Whistle  on  High  Pressure  Service  Connections. 
At  the  point  marked  Wa  whistle  is  placed  so  that,  in  case  the 
governor  is  not  working  and  allowing  the  gas  to  force  the  oil  out 
of  the  seal,  the  whistle  will  commence  blowing  and  continue 
blowing  until  conditions  are  remedied.  This  whistle  is  made  out 
of  a  short  piece  of  ^^^-inch  pipe  with  a  cap  on  one  end  and  a 
notch  and  wooden  plug  at  the  other.  This  is  an  additional  safe- 
guard against  accident  and  costs  very  little.*' — W.  S.  Rhger, 
Laclede  Gas  Light  Company,  St.  Louis. 

No.  3. — ''Portable  Air  Compressor, — Accompanying  is  a 
photograph  of  the  apparatus  used  .by  the  Laclede  Gas  Light 
Company,  St.  Louis,  for  testing  both  high  and  low  pressure 
mains.  It  consists  of  a  Fairbanks- Morse,  6-horse  power  vertical 
gasoline  engine,  a  6  by  6  Star  air  compressor,  made  by  the  St. 
Louis  Steam  Engine  Company,  and  a  24-inch  by  5-inch  air 
receiver.  Mounted  on  a  truck  it  is  easily  moved  along  the  line, 
or  from  one  job  to  another.  This  feature  makes  the  use  of  the 
apparatus  practical  for  caulking  joints  as  well  as  testing.  The 
engine  will  furnish  125  pounds  pressure  at  a  very  little  cost,  as 
the  wagon  is  not  shifted  often  on  a  long  run  of  pipe,  and  can  be 
run  by  a  *  handy '  man.  The  total  cost  of  an  outfit  of  this  kind, 
without  a  wagon,  runs  about  $550." — J.  D.  von  Maur,  Laclede 
Gas  Light  Company,  St.  Louis,  Mo. 
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tank  is  filled  with  water  to  a  point  above  the  bottom  of  the  inlet 
pipe,  so  as  to  cause  a  water  column  equaling  5  pounds  per  square 
inch  pressure.  This  water  is  sufficient  to  resist  a  pressure  of  5 
pounds,  which  is  the  maximum  the  lines  are  designed  to  carry. 
Should  the  pressure  exceed  5  pounds  the  seal  will  blow  and  the 
gas  escape  through  outlet  B  to  the  holder  and  be  repumped. 
A  baffleplate  is  placed  at  an  angle  of  45^  across  opening  at  B  to 
prevent  foam,  caused  by  the  bubbling  of  escaping  gas,  to  pass 
through  into  the  pipe.  The  tank  is  provided  with  the  necessary 
connections  and  fittings  for  draining." — By  the  Editor. 

No.  6. — ''Intersection  Cards. — It  is  of  great  value  to  the  street 
department  to  be  able  to  give  the  foreman  of  a  main  gang  the 
exact  location  of  fittings,  etc. ,  at  intersections  of  streets.  To 
keep  a  separate  and  an  up-to-date  record  of  the  mains,  fittings, 
etc. ,  at  such  intersections,  a  card  system  was  gotten  out.  The 
accompanying  illustration  shows  such  a  card.  All  locations  are 
given  and  any  special  point  can  be  dug  up  without  disturbing  any 
more  of  the  street  than  is  absolutely  necessary.  The  cards  are  8 
inches  by  5  inches,  and  they  are  filed  alphabetically.  Before 
starting  to  dig  any  desired  location  can  be  given  the  foreman." — 
George  S.  Hessenbruch,  St.  Louis,  Mo. 

No.  -J.-  ''A  Pitot  Tube  and  Pipe  Be7ider.—T\i^  Pitot  tubes,  as 
illustrated  in  accompanying  sketch,  are  of  ^-inch  pipe,  and  made 
by  ourselves.  We  made  a  tube  bending  apparatus  which  enables 
us  to  bend  a  pipe  at  exactly  the  same  angle,  and  find  that  tubes 
made  in  this  way  give  consistent  results." — E.  H.  Earnshaw, 
Cincinnati  Gas  and  Electric  Company. 

* '  No.  8. — *  'Method  o^  Installing  a  High  Pressure  Service.  — Those 
familiar  with  the  distribution  of  gas  under  high  pressure  would 
perhaps  be  interested  in  the  following: 

'*To  install  a  high  pressure  service,  it  has  been  necessary  at  the 
main  to  use  a  saddle,  a  corporation  cock  and  2  street  elbows, 
raising  the  service  some  8  or  9  inches  above  the  main  and  making 
a  connection  that  was  more  or  less  w^eak  and  one  that  was  apt  to 
break  in  cold  weather.  At  the  house  end  a  complicated  arrange- 
ment of  pipe  and  fittings  was  required  to  properly  connect  up  the 
governor  and  seal,  and  as  this  usually  lay  close  to  the  meter 
considerable  room  was  taken  up.  This  method  of  connecting 
was  not  only  unsightly  but  quite  objectionable,  particularly  so  if 
the  service  ran  directly  into  the  kitchen  or  living  room,  as  is 
frequently  the  case  where  no  basement  exists. 
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"The  combination  saddle  and  tee  A  permitting  of  ashorteratid 
more  rigid  connection  at  the  main,  and  the  seal  B,  small  and 
compact,  because  it  is  made  to  hold  mercury  instead  of  oil,  are 
the  only  novelties  in  this  wrinkle  but  a  comparison  of  the  two 
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drawings  will  show  at  a  glance  the  superiority  and  neatness  of 
one  over  the  other.  The  opening  at  the  top  of  the  tee  .-1  is  for 
the  purpose  of  inserting  a  wooden  plug  so  that  the  gas  can  be 
shut  off  temporarily  until  the  curb  cock  is  reached,  when  Jt  is 


Wrinkle  No.  8. 
within  and  the  plug  replaced.     In  both  drawings  the  ^^ervices  are 
made  to  appear  as  if  they  extended  a  foot  or  more  in  the  base- 
ment, but  this  was  done  merely  to  show  a  little  more  clearly  the 
position  of  governor  and  seal.     In  practice  the  whole  conuectiou 
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2  hours,  considerable 
labor  wasexpended.  You 
can  readily  see  that  with 
thissleevea  broken  main 
at  a  service  tap  can  be 
repaired  without  cutting 
oH  the  supply  in  about 
15  minutes  after  the 
treoch  is  dug.  In  the 
same  way  a  main  can  be 
strengthened  where  the 
tap  has  been  made  too 
large.  Cut  No.  r  shows 
a  part  of  such  a  sleeve 
unassembled,  and  cut 
No.  2  shows  a  4-inch 
broken  main  repaired 
without  disconnecting 
the  service.  The  joints 
in  the  photo  are  made  of 
cement.  Lead  may  be 
used  if  so  desired.  The 
boss  ismade  large  enough 
to  admit  the  making  of  a 
cement  or  lead  joint 
around  the  service  pipe. 
Cut  No.  3  shows  the  de- 
tails of  such  a  sleeve. 
The  saving  in  labor  in 
using  ^uch  a  sleeve  is 
considerable.  The  cost 
of  putting  in  a  sleeve  as 


i^  I?  above  described  in  a  dirt 
street  on  a  4-inch  main, 
the  labor  was  $1.66, 
whereas  under  the  same 
conditions,  but  using  an 
ordinary  4-inch  sleeve 
tapped  to  i'4  inches, 
necessitating  cutting  the 
service  and  reconnecting 
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service  after  sleeve  is  put  on  main,  the  labor  is  $3.27,  making 
a  net  saving  of  $1.61." — P.  H.  Gibbons,  Laclede  Gas  Light 
Company,  St.  Louis,  Mo. 

No.  10. — ''Folding  Main  Maps. — It  is  of  great  advantage  to  be 
able  at  all  times  to  tell  what  mains  are  on  certain  streets,  and  on 
what  side  of  the  street  they  are  located,  without  having  to  refer 
to  the  regular  office  records.  This  is  especially  true  for  the  sup- 
erintendents and  district  superintendents.  For  this  purpose  an 
ordinary  city  map  may  be  adopted  and  be  cut  into  equal  sections 
mounting  all  these  sections  on  a  linen  back  so  that  they  can  be 
folded  together,  and  binding  it  in  a  heavy  protecting  cover.  The 
mains  are  inserted  in  the  drafting  room  and  the  map  is  posted 
once  every  two  weeks.  These  maps  are  gotten  out  for  the  gas 
department  as  well  as  the  electric  department,  and  are  of  size  that 
they  can  be  put  in  one's  coat  pocket." — George  S.  Hessen- 
BRUCH,  Laclede  Gas  Light  Company,  St.  Louis. 

No.  II. — Check  Valve  for  Use  on  High  Pressure  Blo^ver.  — This 
check  valve  elbow  was  designed  to  preclude  the  possibility  of  the 
pressure  in  the  mains  backing  up  into  and  reversing  the  blower 
and  blowing  seal,  as  actually  occurred.  The  valve  plate  hangs 
on  a  line  hanger  which  is  bolted  to  the  face  of  the  special  by 
means  of  a  supplemental  suspension  link,  which  allows  the  valve 
plate  to  assume  a  parallel  position,  and  under  all  conditions  make 
a  tight  fit  against  valve  seat.  These  are  used  at  the  outlet  of  the 
blowers  pumping  into  the  5-pound,  high  pressure  system  at  St. 
Louis.  It  is  a  good  general  rule  to  use  check  valves  on  the  out- 
lets of  all  compressors." — J.  D.  VON  Maur,  Laclede  Gas  Light 
Company,  St.  Louis,  Mo. 

No.  12. — *  *  Simple  Iron  Connections  for  Ilium  inating  a  nd  Fuel  Gas 
Meters. — The  accompanying  sketch  shows  a  desirable  and  simple 
method  of  iron  connections  for  gas  meters  used  by  the  Laclede 
Gas  Light  Company,  St.  Louis,  Mo. 

**This  method  has  been  found  exceedingly  satisfactory.  It  is 
very  accessible,  and  the  meters  can  be  taken  off  and  put  on  with 
very  little  trouble,  and  without  at  anytime  disturbing  any  of  the 
pipe  which  remains  in  the  house.  At  the  connection  of  the 
service  there  is  a  tee  plugged  on  one  end  which  allows  an  easy 
access  for  wiring  the  services  or  for  using  alcohol  during  the 
winter  time.  From  this  connection  there  is  a  riser  which  leads 
to  the  header  through  a  tee.     This  tee  is  also  plugged  on  one  end 


^ 

1 

e^ 

M 

1 

S 

^ 

M 

1 

J 

S 

§ 

0" 

i 

Cut 

No. 

V7 
1 


429 

for  accessibility  and  cleaning  purposes.  The  inlet  of  the  meter 
itself  is  connected  to  the  header  by  means  of  a  male  thread,  side 
outlet  tee  and  two  regular  street  ells,  thus  permitting  consider- 
able flexibility  in  both  directions.  The  meter  cock  is  a  lock  cock 
and  there  are  also  locks  over  both  meter  unions,  in  this  way 
preventing  anybody  from  closing  or  opening  this  cock  at  will  or 
disconnecting  the  meter.  The  outlet  of  the  meter  is  connected 
by  means  of  an  ell  and  tee  to  the  house  riser.  This  house  riser 
extends  down  about  8  or  lo  inches  below  the  connections  of  the 
tee,  forming  in  this  way  a  drip  for  any  moisture  or  other  matter 
which  may  form  in  the  pipe  and  drip  down,  preventing  it  from 
getting  inside  of  the  meter  itself  for  a  much  longer  time  than  by 
the  ordinary  method. 

*'The  arrangement  of  connecting  meters  in  this  manner  also 
has  the  advantage  of  permitting  the  extension  of  the  header  and 
connecting  as  many  meters  to  this  header  and  piping  as  are 
wanted  without  having  the  meters  bunched,  or  having  an 
unsightly  arrangement  where  the  meters  are  installed,  and  at  the 
same  time  allowing  the  removal  of  any  one  meter  without  dis- 
turbing the  remainder. 

**  The  Laclede  Gas  Light  Company  is  using  this  arrangement 
of  installing  meters  throughout,  and  is  rapidly  changing  all  the 
old  lead  meter  connections  to  this  style.'* — W.  S.  Reger^ 
Laclede  Gas  Light  Company,  St.  Louis,  Mo. 

METER   WORK. 

No.  I. — ''Oiling  Device  for  Station  Meters, — The  diagram 
shows  a  very  complete  method  of  oiling  station  meters  used  at 
Station  A  works  of  the  Laclede  Gas  Light  Company:  A 
represents  station  meters  to  be  oiled ;  B,  a  20-gallon  oil  tank 
supported  among  roof  trusses ;  C,  feed  pipes  supplying  oil  cups 
D\  Z>,  oil  cups  are  connected  to  shaft  bearings  inside  of  meters ; 
E,  stopcocks  on  feed  pipes  for  filling  oil  cups.'* — ^J.  O.  Jones, 
Laclede  Gas  Light  Company,  St.  Louis. 

No.  2. — **  How  to  Calibrate  a  Gas  Meter  Prover  by  Means  0/  a 
Standard  Cubic  Foot  Bottle, — Place  cubic  foot  bottle  in  a  room 
suitable  to  maintain  a  constant  pressure. 

'*Set  up  meter  prover  level  by  the  side  of  cubic  foot  bottle. 

'*The  prover  bell  must  be   perfectly   balanced,   either  by  a 
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•cycloidal  counterpoise  or  by  other  means  at  all  deptlis  of 
immersion. 

"Fill  lower  water  tank  of  cubic  foot  bottle  with  distilled 
water  until  it  overflows,  at  the  temperature  of  air  in  the  room, 
and  water  in  prover,  and  they  must  be  kept  same  through- 
out test. 

' '  Pump  water  from  lower  tank  into  top  tank  until  it  overflows. 

"Open  stopcock  at  bottom  of  bottle  and  fill  to  the  lower  mark 
on  glass  gauge  of  bottle. 

"Test  connections  between  provor  and  bottle, and  be  sure  they 
-are  tight  before  proceeding  with  calibration. 


' '  Mark  a  starting  line  on  scale  at  either  top  or  bottom  of  bell, 
set  pointer  on  prover  exactly  on  marked  line. 

"  Open  .stopcock  at  bottom  of  bottle  and  fill  with  the  water 
from  top  tank  to  gauge  mark  at  top  of  bottle,  causing  the  air 
in  bottle  to  be  forced  into  prover. 

"  Mark  the  scale  at  point  where  prover  stops. 

"  Your  bottle  now  being  full  of  water,  jou  can  verify  the  test 
to  be  sure  it  is  correct  by  opening  stopcock  between  bottle  and 
Iwttom  tank,   and   draw  the  water  from  bottle  back  to  lower 
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gauge  on  bottle  again,  and  the  operation  will  draw  the  air  back 
from  the  prover  into  bottle  again  lowering  the  prover  back  to 
starting  line. 

*'Pump  the  water  from  lower  tank  back  to  top  tank  again. 
Set  prover  at  the  line  of  second  cubic  foot  and  repeat  the  oper- 
ation to  end  of  scale,  which  will  either  be  a  2,  5  or  lo  foot  piov.r. 

"The  marks  on  scale  should  be  graduated  into  cubic  feet  and 
decimal  subdivisions  of  a  cubic  foot. 

**--^,  represents  cubic  foot  bottle;  By  meter  prover;  C,  water 
gauges  on  cubic  foot  bottle;*  Z>,  3-way  cock;  E,  water  tanks  on 
bottle;  F,  water  pump;  G,  hose  connections  connecting  bottle  to 
prover;  H^  prover  bell  or  measuring  tank  of  prover;  /,  brass  scale 
to  be  graduated  into  cubic  feet  and  subdivisions  of  a  cubic  foot; 
/,  water  tank  of  prover;  A^,  pointer  at  scale. 

"These  standard  cubic  feet  bottles  are  of  copper  and  are 
checked  by  the  Government  Bureau  of  Standards,  Washington, 
D.  C." — J.  O.  Jones,  Laclede  Gas  Light  Company,  St.  Louis. 

DISCUSSION. 

The  President — Gentlemen,  I  hope  you  will  discuss  these 
Wrinkles,  making  any  inquiries  that  occur  to  you.  It  is  a  very 
large  list  for  which  reason  Mr.  Baehr  requested  that  he  be 
allowed  to  read  by  title  only.  I  sincerely  trust  that  that  will  not 
cut  off  any  discussion.  We  want  to  hear  from  all  who  are 
interested. 

Mr.  McAdam — In  Milwaukee  we  have  the  "Progress  Club,'^ 
a  promoters'  club,  but  we  have  not  yet  a  **  Wrinkle  Club.'*  I 
hope  that  when  we  do  get  one  we  won't  use  it  for  advertising 
Milwaukee. 

Mr.  Doty — I  would  like  to  ask  Mr.  Mc Adams  if  he  will  be 
generous  enough  to  use  the  "Wrinkle  Club"  in  Milwaukee  to 
advertise  the  Western  Gas  Association. 

The  President— Possibly  Mr.  Baehr  found  it  cheaper  to  get 
his  wrinkles  in  St.  Louis  than  to  use  the  postage  necessary  to 
stir  up  the  members  of  the  Western  Gas  Association. 

The  Secretary — I  will  state,  Mr.  President,  that  Mr.  Baehr 
used  something  like  $40  worth  of  postage  stamps,  and  if  the 
members  of  the  Western  Gas  Association  did  not  respond  it  is 
only  more  to  his  credit  that  he  himself  secured  the  wrinkles  from 
St.  Louis. 
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Mr.  Doty — Mr.  President,  in  addition  I  may  say  that,  through 
the  generosity  of  our  friends,  the  American  Gas  Light  Journal, 
we  had  a  standing  advertisement  for  nearly  a  year,  inviting 
contributions  to  the  Wrinkle  Department  of  the  Western  Gas 
Association.  Thanks  are  due  the  Journal  for  their  generosity  in 
this  regard. 

Mr.  Waring — I  think  Mr.  Baehr's  letter  rather  frightened 
a  number  of  the  members  of  the  Gas  Association  with  the  high 
class  expected  in  the  wrinkles;  I  know  it  did  me.  I  was  afraid 
that  I  could  not  give  a  wrinkle  with  him  to  set  the  pace  for  me. 

The  President — Gentlemen,  I  hope  we  won't  turn  this  into 
a  discussion  of  apology  and  explanation,  but  that  we  will  get 
down  to  the  wrinkles  and  find  something  to  talk  about  there.  If 
there  is  no  further  discussion  on  these  wrinkles,  we  will  give  Mr. 
Baehr  an  opportunity  to  explain  why  the  Laclede  stamp  is  on 
most  of  them. 

Mr.  Baehr — I  question  whether  the  Laclede  stamp  is  taken 
in  the  sense  that  it  is  intended.  My  intention  in  asking  contri- 
butions to  the  Wrinkle  Department  was  to  write  only  one  circular 
letter,  and  that  is  all  I  did  write.  Of  course,  I  sent  that  to  as 
many  people  as  I  could  reach.  I  don't  think  that  it  is  wise  for 
the  Editor  of  a  wrinkle  department  to  attempt  to  keep  after  a 
man  too  hard,  and  I  certainly  did  not  do  that.  I,  therefore,  had 
to  avail  myself  of  all  sorts  of  wrinkles  where  I  could  get  them. 
In  connection  with  Mr.  Waring's  remarks,  that  possibly  that 
circular  letter  scared  somebody  out  of  a  contributing,  I  will  say  I 
am  very  sorry  at  that  interpretation,  because  the  intention  certainly 
was  not  to  do  it.  I  would  have  been  very  glad  to  have  received 
any  contributions,  irrespective  of  the  grade,  and  the  only  reason 
that  I  put  in  the  question  of  grade  at  all  was  because,  as  I  stated 
in  my  prologue,  it  is  very  hard  to  find  a  sufl&cient  supply  of 
wrinkles  of  those  simple  devices  which  have  been  put  in  hereto- 
fore. I  think  the  wrinkle  work  could  be  improved  very  much, 
if  everybody  would  make  an  effort  to  contribute  along  the  lines 
I  suggested.    Of  course,  I  am  not  inviting  re-election.    Thank  you. 

Mr.  Doty — Before  Mr.  Baehr  takes  his  seat  I  would  like  to 
have  the  pleasure  of  moving  a  vote  of  thanks  to  the  Editor  of  the 
Wrinkle  Department,  and  inasmuch  as  he  had  this  experience  of 
this  year,  and  knows  the  work  can  be  improved,  I  should  like  to 
nominate  Mr.  Baehr  as  Editor  of  the  Wrinkle  Department  for 
another  year. 

28 
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The  President— That  will  be  taken  care  of  at  the  time  we 
elect  oflScers. 

£The  motion  to  thank  Mr.'  Baehr  was  seconded.] 

The  President — Gentlemen,  it  has  been  moved  and  seconded 
that  the  thanks  of  the  Association  be  conferred  upon  Mr.  Baehr 
for  his  able  work  as  Editor  of  the  Wrinkle  Department.  I 
beliere  in  putting  this  motion,  1  am  right  in  saying  that  on  read- 
ing these  wrinkles  over  you  will  find  a  very  valuable  lot  of 
contributions  and  things  that  are  original  and  unique.  [Motion 
adopted.] 

The  President  introduced  Mr.  Irvin  Butterworth,  of  Grand 
Rapids,  Mich. ,  who  read  the  following  paper  on 

THE    PREVENTION    OF    STOPPAGES    IN    SERVICES, 
METERS  AND  HOUSE  PIPES  DURING 
COI.D  WEATHER: 

The  majority  of  the  cities  in  which  the  gas  companies  rep- 
resented in  this  Association  do  business  are  located  in  the 
northern  half  of  the  United  States,  where  the  winters  are  so 
long  and  severe  that  much  trouble  is  experienced  from  the  stop- 
page of  service  pipes,  meters  and  house  pipes  by  deposits  of 
frost  and  water  condensed  out  of  the  gas.  This  is  particularly 
true  of  the  most  northern  cities ;  and  with  the  exception  of 
those  in  the  extreme  south,  none  of  the  companies  are  entirely 
exempt  from  this  trouble.  In  this  paper  I  wish  in  the  first 
place  to  point  out  the  seriousness  of  this  imperfection  in  the 
gas  business  of  to-day,  and  in  the  second  place  to  mention  and 
comment  upon  some  of  the  remedial  measures  that  have  been 
proposed  for  its  relief,  or  that  have  already  been  applied  thereto 
with  more  or  less  success  in  European  countries. 

It  is  my  firm  conviction  that  the  time  has  gone  by  when  a  gas 
manager  can  afford  to  content  himself  with  following  the 
methods  now  in  vogue  in  this  country  for  treating  the  routine 
difficulties  incident  to  the  distribution  of  gas  in  extremely  cold 
weather.  It  no  longer  should  suffice,  nor  indeed  does  it  suffice, 
for  a  gas  company  to  resignedly  and  complacently  assure  its 
consumer  who  suddenly  finds  his  supply  of  gas  cut  off,  say  in 
the  early  hours  of  a  long  winter  evening,  by  an  insidious  and 
unsuspected  deposit  of  frost  in  his  service  pipe,  that  such  an 


435 

interruption  is  now  aind  then  unavoidable  in  the  gas  business, 
that  there  is  no  way  of  preventing  an  occasional  stoppage  of  this 
kind,  and  that  a  man  will  soon  be  out  to  free  his  service  pipe  of 
the  obstruction  and  restore  the  flow  of  gas.  I  feel  so  strongly 
on  this  subject  that  I  regard  it  as  nothing  short  of  an  actual 
calamity  for  a  gas  company  to  have  even  one  of  its  consumers 
thus  suddenly  deprived  of  his  supply  of  gas  on  a  single  occasion. 
This  may  seem  like  an  extreme  view,  but  it  must  be  remembered 
that  people  nowadays  expect,  and  are  warranted  in  expecting,  a 
much  greater  degree  of  perfection,  refinement  and  reliability 
than  formerly  in  the  mechanical  devices  and  means  through 
which  the  common  necessities,  comforts  and  conveniences  of 
their  everyday  life  are  supplied.  A  few  years  ago  the  citizen 
rode  to  and  from  his  place  of  business  in  winter  in  a  slow  and 
comfortless  horse  car.  Now  he  is  whirled  along  with  a  smooth- 
ness and  swiftness  in  a  comfortable  car,  heated  by  electricity  or 
otherwise.  The  manufacture  and  distribution  of  gas  have  been 
carried  on  as  a  business  for  a  hundred  years,  and  the  thinking 
layman,  in  this  age  of  mechanical  progress  and  refinement  in 
other  long  established  industries,  expects,  and  has  a  right  to 
expect,  that  by  this  time  surely,  gas  men  have  devised  means 
and  methods  for  insuring  the  continuity  of  the  gas  supply  at  his 
premises  in  winter  as  well  as  in  summer.  And  yet  during  3 
months  of  the  winter  of  1003-4  in  the  little  city  of  Grand 
Rapids,  where  the  distribution  of  gas  is  accomplished  along 
father  better  lines  than  the  prevailing  good  practice  of  the  day, 
most  of  the  service  pipes  being  boxed  in  tar  concrete,  there  were 
3.000  individual  interruptions  of  the  gas  supply  due  to  frost  and 
water  in  the  pipes  and  meters.  Detroit  has  relatively  as  many, 
and  if  the  companies  in  other  cities  should  make  an  honest  con- 
fession, the  disclosures  by  each  of  them  would  be  equally  dis- 
creditable to  the  gas  business  in  these  modem  times.  I  am 
aware  that  the  winter  mentioned  was  exceptional  in  the  severity 
and  persistency  of  its  cold  weather ;  but  the  inconvenience,  dis- 
comfort and  distress,  not  to  say  the  actual  damage,  the  gas 
companies  cause  their  consumers,  even  in  average  winters,  by 
their  failure  to  provide  some  pure  preventive  of  these  inter- 
ruptions, are  a  sad  commentary  on  either  their  engineering  skill 
or  their  business  judgment.  Furthermore,  gas  is  now  used  in 
the   average  household   for  so   many   different   and  important 
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much  more  severe,  resulting  in  a  recurrence  of  the  trouble  in 
those  same  ser\'ices  and  in  its  fresh  appearance  in  many  others; 
and  even  with  no  apparent  difference  in  temperature  conditions, 
services  and  house  pipes  that  do  not  freeze  or  stop  up  during  one 
winter  may,  on  account  of  the  vagaries  of  frost  and  weather,  and 
even  from  unknown  causes,  do  so  during  the  next.  It  is  practi- 
cally impossible  to  entirely  anticipate  and  prevent  in  this  way  all 
freeze-offs  and  stoppages,  although  good  work  may  be  and  has 
been  done  in  this  direction,  bringing  about  as  great  a  degree  of 
immunity  from  these  troubles  as  is  possible  under  the  present 
imperfect  methods  of  treating  and  preventing  them  but  they 
still  leave  much  to  be  desired.  For,  on  account  of  what  I  regard 
as  the  increasing  seriousness  of  our  allowing  even  a  single  con- 
sumer to  be  wiflhout  gas  on  a  single  occasion,  I  believe  it  is  our 
duty,  and  greatly  to  our  interest,  to  adopt  some  new  and  radical 
method  calculated  te  completely  prevent  these  difl&culties. 

Let  us  now  see  what  choice  of  such  measure  we  may  have,  and 
discuss  briefly  their  relative  merits.  I  will  consider  the  follow- 
ing seven  methods,  some  of  which  have  been  tried,  while  others 
as  yet,  have  been  only  proposed.  Still  other  methods  have  been 
proposed,  but  a  consideration  of  the  following  will  suffice  for  my 
present  purpose: 

1 .  Drying  the  gas  by  washing  with  sulphuric  acid. 

2.  Drying  the  gas  by  exposure  to  calcium  chloride. 

3.  Drying  the  gas  by  exposure  to  quicklime. 

4.  Drying  the  gas  by  exposure  to  calcium  carbide. 

5.  Drying  the  gas  by  compression. 

6.  Drying  the  gas  by  air  condensation  in  overground  pipes  or 
air  condensers. 

7.  Reduction  of  freezing  point  of  vapors  contained  in  the  gas 
by  the  admixture  of  alcohol  vapor. 

It  will  be  observed  that  all  of  these  methods  contemplate  some 
treatment  or  manipulation  of  all  of  the  gas  as  it  passes  from  the 
holder  outlet  into  the  street  mains,  and  that  the  first  six  contem- 
plate the  removal  from  the  gas  of  the  water  vapor  contained 
therein,  at  least  such  portion  of  it  as  will  render  the  remaining 
moisture  insufficient  to  cause  any  trouble;  for  it  is  said  to  have 
been  found,  according  to  Dr.  Harrop,  that  .6  per  cent,  of  water 
vapor  can  be  safely  left  in  the  gas,  this  being  half  of  a  total  of  1.2 
per  cent,  which  is  about  the  quantity  that  saturated  gas  contains 
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meters  daring  the  other  months  of  the  year  in  any  event. 
Forthermore.  it  is  generally  recognized  amoi^  gas  men  that  the 
moistare  in  the  gas  favors  the  deposition  of  naphthalene,  and  so 
by  drying  the  gas  we  ''kill  two  birds  with  one  stcne,'*  gettii^ rid 
r/f  stoppages  from  both  naphthalene  and  frost.  To  my  mind» 
therefore,  some  method  of  desiccating  the  gas  wonld  be  prefer- 
able, if  a  feasible  and  economical  one  conld  be  found,  to  method 
No,  7  ^ the  introduction  of  alcohol  vapor',  which  leaves  all  the 
moisture  in  the  gas,  allowing  it  to  condense  in  the  pipes  and 
meters  and  only  aiming  to  so  lower  its  freezing  point  that  it  will 
not  congeal,  I  confess,  however,  that  method  No.  7  is  the  only 
one  that  is  at  present  in  successful  use,  notwithstanding  the  fact 
that  the  desirability  of  distributing  desiccated  gas  has  long  been 
recognized,  the  American  Gas  Light  Association  ha\nng discttssed 
this  question  as  long  ago  as  1872.  Let  us  consider  the  forego- 
ing methods  in  the  order  given: 

Drying  by  Washing  with  Sulphuric  Acid. — This  method  contem- 
plates passing  the  gas  through  some  sort  of  material,  like  pumice 
stone,  wetted  with  sulphuric  acid,  which  would  absorb  the  water 
vajKjr  out  of  the  gas  and  which  could  then  be  strengthened  for 
reuse  by  driving  the  moisture  out  of  the  acid  by  heat.  This 
method  is  apt  to  be  the  first  one  to  occur  to  us  on  superficial 
consideration,  but  it  is  now  generally  recognized  to  be  impracti- 
cable iK-cause  the  acid  would  rob  the  gas  of  too  much  of  its 
illuminants.     Furthermore,  a  trial  of  this  method  in  Germany  in 
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the  winter  of  1895-6  showed  that  it  did  not  prevent  stoppages  of 
pipes  from  the  congealing  of  the  benzol.  (See*  *  Progressive  Age ' ' 
of  April  15,  1896,  page  187.)  It  is  likely  that  no  method  of 
desiccation  would  prevent  this.  But  benzol  enrichment  is  not 
generally  practiced,  particularly  in  this  country. 

Drying  by  Exposure  to  Calcium  Chloride, — This  method  contem- 
plates passing  the  gas  through,  or  bringing  in  contact  with, 
calcium  chloride,  which  by  its  affinity  for  water  would  absorb 
the  moisture  out  of  the  gas.  It  has  been  tried  with  success  on 
the  premises  of  consumers,  for  instance,  in  Cracow,  Austria  (see 
Journal  of  Gas  Lighting,  March  13,  1900,  page  681),  but,  so  far 
J0&  I  know,  has  not  been  attempted  anywhere  as  a  means  for 
removing  the  moisture  from  all  the  gas  as  it  enters  the  street 
mains  from  the  holder.  This  method  would  necessitate  not  only 
rather  expensive  apparatus,  but  the  cost  and  difficulty  of 
revivifying  the  material  for  re-use  would  probably  make  it 
uneconomical. 

Drying  by  Exposure  to  Quicklime, — This  method  would  b^ 
similar  to  the  preceding  and  probably  much  more  economical,  but 
I  cannot  find  that  it  has  ever  been  tried  on  a  large  scale.  From 
data  furnished  me  by  Dr.  Harrop,  I  calculate  that  with  gas  at 
50°  F.  I  pound  of  freshly  burned  lime  per  i  ,000  cubic  feet  would 
suffice  if  the  gas  was  properly  exposed  to  it,  to  reduce  its  moist- 
ure content  to  .6  per  cent.  A  portion  of  this  lime,  equivalent  to 
about  .4  of  a  found  per  1,000  cubic  feet  of  gas  treated,  could  be 
afterwards  utilized  in  the  ammonia  concentrator,  leaving  the  net 
quantity  of  lime  chargeable  to  the  desiccation  of  the  gas  about  .6 
of  a  pound  per  1,000  cubic  feet,  costing  say  about  ^  cent.  Or  if 
enough  lime  was  used  to  practically  completely  desiccate  the  gas 
which  would  be  preferable,  it  would  cost  twice  this  much,  or  say, 
yi  cent  per  1,006  cubic  feet.  While  the  first  cost  of  the  lime 
itself  would,  therefore,  not  be  excessive,  this  method  might 
nevertheless  not  prove  as  economical  as  some  of  the  others  under 
consideration  on  account  of  the  first  cost  of  the  necessary  appa- 
ratus and  the  cost  of  handling  the  material. 

Drying  by  Exposure  to  Calcium  Carbide, — This  is  a  method 
proposed  (originally,  so  far  as  I  know)  by  Mr.  F.  Egnerin  £894, 
who  pointed  out  that  calcium  carbide  ''would  make  a  most  excel-, 
lent  dehydrating  agent,  the  carbide  taking  up  the  water  vapor 
and  nothing  else,  and  the  resulting  very  rich  acetylene  being 
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cwiducted  along  with  the  gas  and  e^-idently  doii^  it  no  hurt." 
He  had  in  mind  the  possibility  of  using  it  for  the  purpose  which 
we  have  under  couMderation,  but,  so  far  as  I  can  discover,  the 
experiment  has  ne\'er  been  tried,  notwithstanding  the  idea  is  very 
attractive.     The   apparatus  for  its  use  would  be  comparatively 
inexpensive,  but  at  present  open  prices,  the  carbide  would  cost 
ab^iut  $70  per  ton,  or  35^^  cents  per  pound,  and  i  pound  of  the 
commercial  article  Tsay  90  per  cent,  pure)  would  absorb  cmly 
about  10,5  cubic  feet  of  water  vapor,  which  would  be  the  quan- 
tity conUined  in  875  cubic  feet  of  gas  at  50°  F.     In  other  wtnds, 
the  carbide  necessary  to  reduce  the  water  vapor  to  .6  per  cent. 
would  cost  2  cents  per  1,000  cubic  feet  of  gas  treated,  while 
enough  to  entirely  desiccate  it  would  cost  4  cents  per  1,000  feet. 
This  method  would  therefore  be  quite  expensive,  notwithstand- 
ing the  resulting  acetylene  would  enrich  the  gas  to  some  extent. 
The  enrichment  would  not  be  considerable,  if  Coal  gas  was  being 
made,  particularly  if  the  absorption  should  generate  high  temper- 
atures which  would  be  injurious  to  the  acetylene  itself  and  also 
to  the  gas  being  treated.     It  is  not  likely,  however,  that  this 
would  be  the  case. 

Drying  by  Compression, — This  method  contemplates  compress- 
ing the  gas  by  an  ordinary  compressor  or  otherwise,  to  a  point 
that  would  ''squeeze  out,**  as  it  were,  enough  of  the  water  vapor 
to  render  the  gas  safe  from  freezing,  and  then  releasing  the  gas  into 
the  mains  at  ordinary  low  pressure,  for  distribution.  As  stated 
above,  it  is  said  that  a  residue  of  .6  per  cent,  of  water  vapor  may 
be  left  in  the  gas  with  impunity.  While  this  seems  doubtful,  it 
is  a  fact  that  the  removal  of  even  a  small  portion  of  the  water 
vapor  seems  to  have  an  astonishingly  large  effect  in  the  reduction 
of  the  number  of  freeze-offs.  An  examination  of  the  complaint 
books  at  Detroit  during  the  winter  1903-4  shows  that  there  was  a 
decided  falling  off  of  complaints  in  the  vicinity  of  their  high 
pressure  pumping  lines,  notwithstanding  the  gas  was  subjected 
to  only  2  pounds  pressure;  and  yet  compressing  gas  under  15 
pounds  pressure  removes  only  half  of  its  water  vap)or,  which 
would,  at  50°  F.,  leave  about  .6  per  cent,  in  the  gas.  But  to  do 
even  this  would  cost  about  i>2  cents  per  1,000  cubic  feet,  as 
artificial  cooling  would  also  be  necessary.  In  fact,  while  com- 
pressing the  gas  would  be  a  perfect  preventive  of  freeze-offs 
and  condensed  moisture,  as  is  shown  by  the  experience  of  gas 
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companies  that  distribute  high  pressure  gas  only,  yet  compres- 
sing it  for  the  sole  purpose  of  desiccation,  would  be  much  more 
•expensive  than  some  of  the  other  methods.  Our  consideration 
of  this  method  brings  strikingly  to  our  attention  one  of  the 
t^onspicuous  advantages  of  high  pressure  distribution,  namely, 
the  absolute  prevention  of  stoppages  from  freeze-ofFs  and  con- 
densed moisture. 

Drying  by  Air  Condensation  in  Over-Ground  Pipes  or  Air  Con- 
densers.— This  method  of  desiccating  artificial  gas  has  not,  to  my 
knowledge,  yet  been  tried  on  a  large  scale,  although  it  is  success- 
fully employed  by  some  natural  gas  companies  in  removing  the 
entrained    water  from  natural  gas.     (See  American  Gas  Light 
Journal,  of  November  21,  1904,  page  802.)  Although  the  problem 
of  its  application  to  artificial  gas  is  much  complicated  by  the 
danger  of  condensing  out  the  illuminants  as  well  as  the  water 
vapor,  I  confess  that  this  method  appeals  to  me  as  oflFering  great 
:and  promising  possibilities.     No  machinery  or  chemical  agencies 
are  needed,  and  very  inexpensive  apparatus  can  be  employed, 
while  the  labor  cost   would  be  extremely  small.     All   that   is 
Tequired  is  a  system  of  pipes  laid  above  but  not  directly  upon  the 
aground,  or  almost  any  other  sort  of  large  air  condenser,  connected 
l)y  means  of  valves  with  the  holder  outlet  in  such  a  manner  that  in 
-cold  weather  the  gas  could  be  passed  through  this  condenser,  thus 
subjecting  it  to  air  condensation,  the  amount  of  exposure  being 
-varied  by  means  of  valves  according  to  the  fluctuations  in  the 
temperature  of  the  air,  and  at  no  time  cooling  the  gas  to  a  lower 
temperature  than  it  would  reach  in  any  event  in  passing  through 
the  mains  and  consumers'  services.     In  this  way  there  would  be 
no  greater  loss  of  candle  power  than  would  occur  if  the  device 
were  not  in  use.     In  fact,  we  could  err  on  the  safe  side  by  not 
chilling  the  gas  below  the  temperature  that  it  would  reach  in  the 
warmest  service  in  the  city,   and  still  free  it  of  enough  of  its 
-moisture  to  secure  us,  in  my  opinion,  immunity  from  the  frost 
and  condensation  troubles  that  now  make  the  life  of  a  gas  man 
miserable  in  cold  weather.     With  one  intelligent  man  in  charge 
-of  this  air  condenser,   it  could   be  manipulated  with  absolute 
nicety,  producing  exact  and  ideal  results  if  such  were  necessary. 
But;  in  my  opinion,  the  apparatus  would  do  its  work  suflftciently 
well  for  all  practical  purposes  without  painfully  close  watching  or 
micrometer  regulation.     It  would  only  be  necessary  not  to  chill 


44^ 


the  g»  'jeioT  iht  tesxperxtore  thxi  :i  voold  reacli  in  the  warmest 
ytr-rxx^.^ad  as  otxr  troabfes  from  frost  and  cwidfsafinn  iroiikl 
probabtv  cisap7^ear  before  ;a*^  pocat  shoold  be  reachciU  Uie  range 
of  temperatore  noctnatioa  produced  by  the  appaiatiBCoald  safdy 
over  quite  wirfe  limits.  It  voaXd  profaablT  be  wtr^imwy  to  pro- 
vide dapiicate  condensers,  in  order  that  tber  m^t  be  alternately 
hypasstd  to  permit  the  removal,  by  steam,  air  or  other  means,  of 
the  f ro^t  that  wonid  deposit  in  them  from  the  moistiire  in  the 
gas. 

A  a>n\'iction  of  the  probable  efficacy  of  this  method  is  foiced  npon. 
us  by  well-known  experiences  of  many  gas  companies.  The  St. 
Paul  Gas  Light  Company,  daring  the  winter  of  i903-4«  had  much 
less  trouble  than  ustial  from  freeze-offs,  when  the  opposite  exper- 
ience would  naturally  have  been  expected,  simply  bccatise  the 
weather  was  so  very  cold  that  the  quantity  of  moistnie  in  the  gas  as 
it  left  the  holder  was  in  the  first  place  less  than  nsoal,  and  in  the 
second  place  was  nearly  all  condensed  out  before  the  gas  readied 
the  consumers'  services.  In  Detroit,  during  the  same  winter, 
there  was  a  system  of  partially  overhead  small  distribution  pipes 
running  to  and  through  vanotis  building  at  the  gasworks.  Some 
parts  of  these  pipes  kept  contintially  freezing  up  tmtilalarge  iron 
vessel,  made  out  of  a  1 6- inch  gas  pipe,  which  acted  as  an  air  con- 
denser, was  installed  in  the  main  feeder  of  this  system  as  it 
emerged  from  the  ground,  and  immediately  the  freezing  ceased, 
the  moisture,  or  enough  of  it,  being  thus  remo\'ed.  The 
V.  G.  I.  Companies  hive  for  years  been  in  the  habit  of 
enlarging  their  lamp  post  risers  where  they  leave  the  grotmd, 
the  enlarged  portion  ser\'ing  as  an  air  condenser  and  thus  practi- 
cally preventing  all  freeze-offs.  In  Grand  Rapids  about 
one- fourth  of  the  gas  consumers  live  on  the  west  side  of  the 
( jfand  river,  the  remaining  three- fourths  being  on  the  east  side,. 
where  the  works  are  located.  The  west  side  consumers  are  sup- 
plied through  pipes  supported  where  they  cross  the  river  on 
bridges  some  600  feet  long.  An  examination  of  our  complaint 
bfK>ks  shows  that  on  the  east  side  of  the  river  there  were,  during 
the  three  coldest  months  of  the  winter  of  1903*4,  six  times  as. 
many  stoppages  from  frost  and  condensation  per  100  meters  as 
there  were  on  the  west  side,  the  difference  being  wholly  due  to- 
the  exj)osure  of  the  gas  supplied  to  the  west  side,  to  the  cooling 
effect  of  the  air  as  the  gas  passed   through   the   pipes  on   the: 
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bridges,  as  other  conditions  were  the  same  throughout  the  city. 
The  proposed  air  condenser  at  the  holder  outlet  would  mereljr 
perform  this  desiccating  function  for  the  gas  supply  of  the  entire 
city,  only  it  would  do  it  more  thoroughly  and  with  more  safety 
to  the  candle  power,  being  at  all  times  under  full  and  easy  con- 
trol. It  would  be  used,  as  I  have  said,  only  in  extreme  weather, 
being  by- passed  or  artificially  cooled  during  the  warm  hours  of 
mild  winter  days  and  put  into  use  again  as  the  evening  coolness 
and  hours  of  maximum  consumption  came  on.  To  my  mind,  this 
is  the  most  promising  desiccating  method  of  preventing  troubles 
from  frost  and  condensation. 

The  Reduction  of  Freezing  Point  of  Contained  Vapors  by  Admix- 
ture  of  Alcohol  Vapor, — This  is  the  only  method  that  does  not 
involve  the  desiccation  of  the  gas;  and  furthermore  and  unfor- 
tunately, it  is  the  only  method  that  is  now  in  successful  use. 
In  fact,  as  far  as  I  know,  it  is  the  only  method  that  is  now  being 
tried,  either  successfully  or  unsuccessfullj\  It  is  fully  described 
and  illustrated  in  the  Americafi  Gas  Light foumal,  June  15,  1896, 
page  966.  It  is  the  invention  of  Dr.  Bueb,  Chemist  of  the  Ger- 
man and  Continental  Gas  Company,  of  Dessau,  Germany,  and 
has,  I  understand,  been  patented  in  this  country.  It  is  a  scheme 
and  apparatus  for  introducing  into  the  gas  as  it  enters  the  street 
mains  from  the  holders  the  vapor  of  wood  alcohol,  which  so 
lowers  the'  freezing  point  of  the  water  and  other  congealable 
vapors  contained  in  the  gas,  including  benzol,  that  they  do  not 
deposit  in  the  pipes  as  frost  or  otherwise.  The  apparatus  is  very 
simple  and  inexpensive,  and  consists  of  an  elevated  tank  contain- 
ing the  alcohol,  a  regulator  for  controling  the  late  of  flow  of  the 
alcohol,  into  the  vaporizer,  a  vaporizer  for  volatilizing  the  alcohol 
either  by  steam  or  dry  heat,  and  a  pipe  leading  thence  in  the 
holder  outlet.  For  temperatures  down  to  14°  F.  about  >^  of  a 
pint  of  alcohol  is  necessary  per  i  ,000  feet  of  gas,  and  for  temper- 
atures between  14°  F.  and,  say,  6°  F.  below  zero,  about  half  a 
pint  is  necessary. 

As  early  as  1896,  twenty-nine  gas  works  in  Continental  Europe, 
principally  in  Germany,  were  using  this  method,  introducing  the 
vapbr  during  only  the  hours  of  evening  consumption;  and  from  an 
advertisement  in  the  German  Gas  Journal  of  December  3,  1904, 
I  noticed  that  the  method  is  now  being  used  in  no  less  than  193. 
difiFerent  cities.     I   also    have  recent    letters  from   Dr.  Bueb's 
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associate,  William  von  Oechelhaeuser,  of  the  gas  works  at 
Dessau,  German j',  who  assures  me  that  the  method  is  very  suc- 
cessful and  is  being  extensively  adopted  and  used  in  Europe. 
This  somewhat  surprises  me,  on  account  of  the  high  cost  of  the 
alcohol  used,  but  Mr.  von  Oechelhaeuser  explains  that  because 
of  the  absence  of  duty  charges  the  cost  of  the  alcohol  in  Germany 
is  not  prohibitory,  as  it  would  almost  be  in  this  country.  For 
instance,  at  60  cents  per  gallon,  the  present  price  of  wood  alcohol 
in  Grand  Ripids,  5^  of  a  pint,  or  enough  per  1,000  cubic  feet  of 
gas  treated  to  prevent  stoppages  at  14^  F.,  ,or  over,  would  cost 
2]/^  cents  while  ^  of  a  pint,  or  enough  per  1,000  feet  to  prevent 
stoppages  at  temperature  between  14°  F.  and  -6°  F.,  would  cost 
33<^  cents.  With  our  present  output  at  Grand  Rapids,  eveq  if  we 
should  use  this  method  during  only  the  three  hours  of  maximum 
consumption,  the  cost  in  below  zero  weather  would  be  about  $30 
per  day,  and,  as  a  matter  of  fact,  on  account  of  the  extensive  use 
of  gas  during  the  day  time,  it  might  be  necessary,  after  all,  to 
vaporize  the  alcohol  during,  say,  12  hours  out  of  24.  which  would 
make  the  cost  at)out  $65  per  day.  Of  course,  we  would  save  the 
cost  of  the  alcohol  and  labor  now  employed  in  freeing  service 
pipes  in  the  usual  way,  and  would  prevent  the  annoyance  of  our 
customers,  which  is  the  chief  object  to  be  attained;  but  this  sav- 
ing and  result  should,  of  course,  be  credited  to  each  of  the 
methods  which  we  have  been  considering.  We  have  experi- 
mented with  this  method  in  Grand  Rapids  during  the  past 
winter,  vaporizing  in  the  holder  outlet,  during  a  portion  of  our 
coldest  weather,  J^  pint  of  wood  alcohol  per  i.odo  feet  of  gas 
passing  through  it,  with  the  result  that  we  effected  a  very  marked 
decrease  in  the  number  of  freeze-offs;  and  we  should  probably  have 
eliminated  them  altogether  had  we  not  been  obliged  to  put  our  make 
of  gas,  during  the  hours  of  heaviest  consumption,  directly  into  the 
street  mains,  by-passing  the  holder.  This  gas,  not  having  had 
the  benefit  of  holder  condensation,  contained  an  excessive  and 
abnormal  percentage  of  water  vapor,  for  the  complete  control  of 
which  the  quantity  of  alcohol  used  was  apparently  insufficient. 

Because  of  the  fact  that  the  gas  enters  the  holder  at  a  uniform 
rate  throughout  the  24  hours,  but  leaves  it  at  widely  varying 
rates,  it  seems  that  the  proper  location  for  the  desiccating  appa- 
ratus, whichever  kind  should  be  employed,  would  theoretically 
be  on  the  holder  inlet,  rather  than  on  the  outlet,  as  much  smaller, 
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and  therefore  less  expensive,  apparatus  would  thus  be  required. 
In  this  event,  however,  it  would  be  necessary  to  keep  the  water 
in  the  holder  tank  covered  with  some  kind  of  oil  that  would 
prevent  the  absorption  of  water  vapor  by  the  dried  gas. 
Although  this  could  probably  be  successfully  accomplished,  I 
have  treated  this  subject  on  the  assumption  that  the  apparatus 
would  be  placed  on  the  holder  outlet. 

If  I  have  made  no  error  in  the  foregoing  calculations,  it  seems 
probable  that  the  quicklime  method  would  be  much  cheaper  than 
the  alcohol  method  that  has  evidently  obtained  so  strong  a  foot- 
hold in  Europe.  But,  in  my  opinion,  the  air  condensation 
method  would  be  the  cheapest  of  all,  both  in  first  cost  and  in 
operation.  While  my  investigations  and  experiments  have  not 
yet  gone  sufficiently  far  to  warrant  my  stating  this  as  a  definite 
and  positive  conclusion,  it  is  at  least  evident,  I  think,  from  the 
foregoing  discussion  of  some  of  the  available  and  feasible 
methods  of  prevention,  that  gas  companies  should  no  longer 
jeopardize  their  own  and  their  consumers'  interests  by  following 
the  present  ancient  and  ineffective  methods  on  the  plea  that  there 
is  nothing  better. 

DISCUSSION. 

The  President — Gentlemen,  this  very  thoughtful  and-  pains- 
taking paper  is  now  before  you  for  discussion. 

Mr.  McAdam — Respecting  Mr.  Butterworth's  remark  that 
**  The  difference  being  wholly  due  to  the  exposure  of  the  gas 
supplied  to  the  west  side  to  the  cooling  efiFect  of  the  air  as  the  gas 
passed  through  the  pipes  on  the  bridges,  as  other  conditions  were 
the  same  throughout  the  city."  I  would  like  to  ask  him  if  any 
provision  was  made  for  taking  care  of  stoppages  in  these  bridge 
pipes  by  putting  alcohol  in  them.  The  reason  I  want  to  know  is 
that  I  think  an  excessive  use  of  alcohol  on  these  bridge  pipes 
would  have  a  tendency  to  saturate  the  gas  to  such  an  extent  that 
it  would  prevent  stoppages. 

Mr.  Miller — One  result  of  drying  the  gas  to  a  marked 
degree  Mr.  Butterworth  did  not  consider  at  all  in  his  paper.  We 
had  an  experience  in  certain  sections  of  our  plant  where  it  is 
supplied  with  compressed  gas,  or  gas  that  has  been  compressed, 
that  seemed  novel.     When  we  started  the  Algiers  supply  we 
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•decided  to  there  use  wet  meters  entirely,  as  we  had  a  large  stock 
of  them,  but  we  found  out  that  we  had  to  fill  those  meters  about 
three  times  a  week.  The  dry  gas  would  take  the  water  out  of 
the  meter  so  fast  that  it  would  shut  off.  Then  we  changed  all 
the  wet  meters  and  put  in  dry  ones,  and  in  the  course  of  2  or  3 
months  we  found  those  meters  were  all  slow.  An  examination 
showed  that  the  dry  gas  had  taken  absolutely  all  of  the  oil  out 
•of  the  leather,  and  the  latter  was  passing  gas  just  like  a  sieve. 
We  found  like  conditions  in  other  districts  in  the  city  where  they 
were  getting  gas  coming  through  the  high  pressure  83rstem. 
While  it  may  be  a  desirable  thing  not  to  have  moisture  or  con- 
densation in  your  meters,  if  you  get  the  gas  too  dry  you  will 
have  trouble  with  your  leathers.  To  overcome  this  effect. we  put 
it  up  to  the  meter  manufacturer  to  supply  us  leathers  properly 
saturated,  so  that  the  gas  would  not  take  the  oil  up.  But  the 
situation  was  too  serious  with  us,  so  we  tried  the  scheme  of  oil- 
ing the  diaphragms  from  the  inside — taking  the  top  off  the 
meter  and  opening  a  valve,  pouring  the  oil  in  the  diaphragm, 
with  some  lampblack  or  graphite,  oiling  it  from  the  inside  and 
then  draining  it  out.  We  got  tolerably  good  results  from  that. 
Still  that  oil  is  taken  out  of  the  leather,  and  very  frequently  we 
find  it  deposited  in  the  meter  in  the  shape  of  condensation. 

The  President^I  would  like  to  ask  Mr.  Miller  if  he  finds 
that  oil  deposit  in  the  meter  itself.  Or  is  it  carried  on  with 
the  gas? 

Mr.  Miller — We  found  one  case  (where  I  don't  recall)  where 
nearly  yi  pint  of  oil  was  gotten  out  of  the  meter,  which  I  had 
identified  in  the  lal)oratory  as  being  the  same  oil  as  that  we  had 
used  in  the  leathers. 

The  President — But  you  did  not  find  that  to  be  universally 
the  case? 

Mr.  Miller — Oh,  no;  usually  the  leathers  are  left  dry. 

The  President — And  the  oil  had  disappeared  entirely? 

Mr.  Miller — Entirely. 

Mr.  Elbert — I  made  a  few  notes  on  Mr,  Butterworth's  paper 
and  I  believe  it  will  be  the  means  of  shaking  up  as  it  were  those 
in  the  department  whose  duties  require  them  to  attend  to  this 
particular  branch  of  the  distribution  of  gas.  In  following  out  any 
of  the  various  schemes  as  suggested  for  arresting  the  aqueous  va- 
por, it  looks  to  me  as  if  it  is  shifting  one  of  the  troubles  properly 
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belonging^  to  the  distribution  department  to  the  manufacturing 
•end  of  the  business.  This,  however,  might  be  a  move  in  the 
right  direction,  if  the  suggested  remedies  will  perfect  an  ideal 
preventative  for  the  depositing  of  frost  or  condensation  in  the 
service  pipe.  I  am  of  the  opinion,  however,  it  would  not  be  an 
entire  success.  I  prefer  more  particularly  to  the  drying  by  air 
in  overground  condensers.  There  is  no  doubt  the  aqueous  vapor 
•can  be  removed  by  exposing  enough  condensing  surface  to  the 
^as  in  its  passage  from  the  holder  to  the  street  mains.  This, 
however,  would  have  to  be  of  a  suflBciently  large  surface  to  take 
-care  of  the  gas  on  a  maximum  load.  This  accomplished,  and  the 
vapor,  reduced  to  water,  freezes  and  must  be  removed  again  by 
heat,  which  at  once  spoils  the  effect  of  the  condensing  apparatus. 
At  St.  Paul  we  supply  a  large  proportion  of  our  consumers  in  the 
•east  and  west  districts  through  mains  crossing  on  bridges.  There 
are  practically  no  frost  cases  in  this  territory,  but  the  bridge  pipe 
requires  constant  attention  during  the  winter,  and  we  are  obliged 
to  flush  them  with  hot,  salt  water,  pumping  the  same  from  the 
drips.  This  system  or  something  similar  no  doubt  would  have 
to  be  applied  to  the  air  condenser  at  the  works,  and  as  stated 
above,  spoils  the  effect  desired.  Again,  I  cannot  see  the  use  of 
doctoring  all  the  gas  with  the  danger  of  reducing  the  candle 
power  when  only  a  small  per  cent,  of  the  consumers  are  ever 
troubled  with  frost.  .  Our  Company,  from  December  ist,  last,  to 
May  ist,  this  year,  which  covers  all  our  frost  cases  for  a  year, 
had  2,714  complaints.  A  large  number  of  these  were  duplicated, 
many  times  from  one  customer.  Assuming,  however,  these 
complaints  represented  individual  consumers,  and  comparing 
them  with  the  total  number,  we  would  average  about  one  com- 
plaint to  S/^  consumers  for  the  year,  or  each  consumer  requiring 
attention  once  in  5}^  years,  and  owing  to  our  latitude  I  do  not 
believe  any  gas  company  would  have  any  more  than  this.  This 
does  not  look  to  me  as  being  an  **actual  calamity'*  in  failing  to 
supply,  partly  or  wholly,  a  consumer  once  in  5  years.  The 
electric  light,  telephone  or  water  companies  cannot  boast  of 
better  service,  and  as  to  the  **citizen  riding  to  and  from  his  place 
of  business  swiftly  and  in  a  well  heated  car' '  lighted  by  gas, 
while  it  is  an  improvement  over  the  horse  car,  the  only  constant 
comfort  is  the  gas  light;  and  many  times  during  the  winter 
months  the  public  are  seriously  inconvenienced,  and  I  believe 
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the  KAH  conipaiiies  of  to-day  are  supplying  their  consumeis  with 
IcHH  interruption  than  either  of  the  above  mentioned  companies. 
(fCttiuK  back  to  the  service,  if  the  average  service  does  not  freeze, 
why  Hhotild  any  of  them?    The  laying  of  a  service  in  tar  or 
concrete  an  at  Grand  Rapids,  is,  no  doubt,  a  good  preservative  to 
the  pipe,  but  by  no  means  a  non-conductor  of  frost;  on  the  con- 
trary, it  is  one  of  the  best,  as  frost  penetrates  through  a  compact 
mass  and  remains  longer  than  in  a  loose  or  disintegrated  cover- 
ing.    The  laying  of  a  service  at  a  great  depth  is  but  little  better 
than  a  moderate  covering,  and  will  not  remedy  the  frost  trouble 
entirely,  whether  a  winter  is  severe  or  not,  and  as  a  remedy  I 
would  say  a  service  should  never  be  less  than  i  j^-inch  or  lafger 
and  when  necessity  occasions,  should  be  laid  in  the  center  of  a 
wooden  l)ox  or  tube  large  enough  to  form  a  dead  air  space,  with 
the  ends  cemented  or  closed — this  covering  to  extend  through 
the  wall.     In  no  case  allow  a  service  to  be  leveled  with  stone  or 
brick  or  extend  through  a  wall  without  a  box  or  tile  around  it. 
Now,  as  to  the  house  riser  and  meter  in  exposed  places,  a  dehy- 
drator,  a  description  of  which  appeared  in   the  American  Gas 
Light  Jouryial,  March  7,  1904,  could  be  used  to  good  advantage. 
This  is  the  Wrinkle  of  one  of  our  members,  Mr.  F.  C.  Shepard, 
of  Minneapolis,  and  I  understand  his  Company  has  some  300  in 
use  with  perfect  success.     The  device  costs  but  a  trifle,  and  the 
maintenance  is  very  low,  requiring  only  a. little  excelsior  and 
broken  up  lime.     Once  a  year  these  are  changed  and  others  substi- 
tuted, the  old  ones  being  refilled.     I  have  with  me  a  full  sized 
model  with  one  side  of  glass  for  your  inspection.     This  size  will 
take  care  of  5  arc  lamps,  and  for  inside  arcs  in  large  numbers, 
such    as  are  required  in  livery  stables,  warehouses,  etc.    The 
device  is  cylindrical  in  form,   12  inches  in  diameter,  24  inches 
long,  set  vertically  and  supplied  with  a  by-pass  that  it  may  be 
easily  removed  and  another  inserted.     Now,  a  word  for  the  lamp 
post.     Some  years  ago,  having  much  trouble  with  keeping  lamp 
post  risers  free  from  frost,  I  conceived  the  idea  of  setting  every 
post  to  form  a  dead  space.     This  was  accomplished  by  fitting 
boards  tightly  over  the  two  slots  in  the  base  of  the  post,  keeping 
the  post  free  from  dirt  and  the  ell  at  the  bottom  entirely  free 
of  any  covering,  the  top  of  the  post  being  plugged  with  a  wooden 
block  with  an  inch  hole  for  the  riser  to  pass  through.     I   found 
this  remedy  almost  perfect,  and  the  post  required  very    little 
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attention.  In  short,  I  believe  that  gas  companies  in  general  are 
not  paying  enough  attention  to  the  details  of  the  service  laying. 

Mr.  Waring — This  paper  does  not  take  into  consideration  the 
water  that  leaks  into  the  mains  that  run  through  low  ground 
where  the  mains  are  laid  in  water.  It  seems  to  me  where  a  greslt 
many  run  through  the  bottom  of  the  river,  there  would  be  leaky 
joints  admitting  water  which  would  destroy  the  effect  of  desic- 
cation by  resaturating  the  gas —  it  speaks  also  of  oil  on  surface 
of  water  in  holder  tank.  It  strikes  me  that  a  variation  of  tem- 
perature would  make  the  candle  power  fluctuate  by  the  evapor- 
ation of  the  oil. 

Mr.  Mitchell — I  believe  the  point  has  been  brought  out 
here,  Mr.  President,  that  we  have  troubles  in  our  gas  condensing^ 
causing  stc^ppages  of  the  flow  of  gas  to  our  consumers,  and  then 
we  have  an  example  here  in  New  Orleans  wherein  the  gas  is 
dried  too  much.  I  think  there  is  a  point  between  the  New 
Orleans  experience  and  our  other  experiences  where  we  can  dry 
the  gas  so  that  it  will  not  bother  us  one  way  or  the  other,  and 
I  think  we  can  work  and  find  that  point.  I  believe  Mr.  Butter- 
worth's  idea  is  correct,  and  I  think  we  can  get  to  a  point  where 
we  do  not  condense  it  more  than  necessary. 

Mr.  Woutendykb — One  great  thing  against  systems  of  desic^ 
eating  gas  is  that  it  necessitates  the  introduction  between  the 
outlet  of  the  holder  and  your  city  of  some  apparatus  that  may 
stop  the  gas  from  the  entire  city,  and  that  would  be  much  more 
serious  than  having  a  shut  off  for  quite  a  number  of  isolated 
consumers.  Although  alcohol  may  cost  more  and  not  do  the 
work  quite  so  well,  yet  there  is  absolutely  no  way  in  which  it 
can  produce  a  shut  off  of  the  entire  town. 

The  President — Is  Mr.  John  R.  Lynn  in  the  room?  Mr. 
J.  M.  Berkley?     Mr.  Jansen  Haines? 

Mr.  Haikes — Mr.  Chairman,  I  have'  not  prepared  any  dis- 
cussion on  this  subject. 

The  President — One  point  that  Mr.  Miller  brought  up  which 
is  a  little  obscure  to  me  is  the  removal  of  the  meter  oil  by  means 
of  the  dry  gas.  I  can  hardly  understand  how  that  is  done,  for  the 
oil  should  disappear  along  with  the  gas.  From  the  experiments 
we  have  made  meter  oil  is  not  soluble  in  gas,  but  is  soluble  in 
oil  that  is  condensed  from  gas.  It  seems  to  me  that  if  his  meter 
diaphragms  bleached  he  should  have  found  a  combination  of  the 
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meter  and  drip  oil  in  these  meters  in  which  diaphragms  were 
blenched.  1 1  was  for  that  reason  I  asked  Mr.  Miller  if  he  found 
the  oil  universally  in  the  meters. 

Mr.  Miij.kr — The  oil  was. 

Tiiic  Prksidknt — That  is  what  I  would  imagine. 

Mr.  Mii.lkr — I  know  this,  that  you  use  the  correct  term 
when  yon  say  bleached,  because  the  leathers  were  almost  white, 
and  your  expression  of  not  understanding  it  was  exactly  the 
attitude  that  I  was  in  when  I  went  "  against  it.** 

Thk  Prksidknt — Is  Mr.  Gimper  in  the  room?  Gentlemen, 
if  no  one  el.se  cares  to  take  part  in  this  discussion  we  will  hear 
from  Mr.  Huttcrworth. 

Mr.  IUtttkrworth — In  reply  to  Mr.  McAdam,  we  did  use 
alcohol  in  the  bridge  lines  at  Grand  Rapids,  of  course,  in  large 
quantities,  but  I  do  not  believe  that  was  the  cause  of  the  reduc- 
tion in  the  number  of  freeze-offs  in  the  territory  supplied  through 
them,  Ixicause  it  was  evident,  from  the  frost  found  in  these  pipes, 
that  here  was  .>yhere  the  moisture  had  already  beeu  deposited  out 
of  the  gas.  Mr.  Miller's  objection  to  the  drying  out  of  the 
diaphragms  I  think  was  answered  by  Mr.  Mitchell.  We  don't 
need,  necessarily,  to  dry  the  gas  completely;  we  could  dry  it  as 
much  as  is  necessary  to  prevent  these  interruptions,  and  leave 
some  moisture  in  the  gas,  so  that  the  meter  diaphragms  will  not 
necessarily  be  dried  out.  In  this  connection  I  would  like  to  in- 
quire of  some  of  the  gas  meter  manufacturers  what  their  experience 
is  with  meters  used  by  companies  supplying  high  pressure  gas, 
which,  of  course,  is  dry  gas.  I  would  like  to  have  some  meter 
man  tell  us  what  is  the  experience  in  that  matter.  Now, 
Mr.  Elbert  pleads  that  conditions  in  St.  Paul  are  not  bad,  as  they 
only  had  2, 700  different  consumers  affected  by  interruptions  in 
their  gas  supply  during  the  winter.  I  think  that  is  very  bad. 
He  admits  himself  that  some  of  these  2,700  had  duplicate  inter- 
ruptions. Probably  some  of  them  had  triplicate  interruptions.  If  he 
had  2,700  different  consumers  out  of  gas  in  one  winter,  that  prob- 
ably means  4,000  or  5,000  individual  interruptions  in  a  town  not 
having  more  than  probably  15,000  or  16,000  consumers.  I  think 
that  is  very  bad.  No  matter  how  much  better  we  may  be  doing 
than  possibly  some  other  public  service  corporations,  it  is  up  to 
us  to  do  still  better  if  we  can,  undoubtedly.  I  think  his  device 
for  preventing  individual  freeze-offs  in  those  particular  services 
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which  he  knows  to  be  bad  and  liable  to  make  trouble,  is  all  right; 
but  it  is  only  a  makeshift  after  all.  It  is  only  a  partial  remedy. 
We  don't  know  where  these  troubles  are  going  to  occur.  They 
appear  where  we  least  expect  them,  and  where  they  don't  appear 
in  one  severe  winter,  they  may  appear  in  the  following,  although 
it  is  not  so  severe.  That  has  been  the  experience  of  all  of  us.  I 
would  like  to  hear  from  the  gas  meter  men  as  to  what  troubles 
they  have  as  to  the  drying  out  of  the  meter  diaphragms  of  a  high 
pressure  gas  company. 

The  President — Is  Mr.  Gribbel  present  ?  Mr.  Mcllhenny, 
will  you  enlighten  us  on  this  subject? 

Mr.  McIlhenny — As  far  as  the  manufacturers  of  meters  are 
concerned,  I  do  not  think  the  question  brought  up  by  Mr.  Butter- 
worth  has  been  brought  to  their  attention.  There  may  be  two 
reasons  to  account  for  that.  One  is  that  the  distribution  of  gas 
under  high  pressures  is  of  rather  recent  date;  that  is,  it  has  not 
been  practiced  for  more  than  a  few  years  past,  and  the  results  if 
any  have  not  made  themselves  manifest.  I  know  of  no  com- 
plaint from  meters  used  in  measuring  gas  distributed  under  high 
pressure  as  to  any  deposit  or  otherwise  in  the  meters.  As  to 
natural  gas,  which  is,  of  course,  subjected  to  high  pressure,  I 
would  say  it  is  as  a  rule  perfectly  dry,  and  I  would  say  that  con- 
ditions are  ideal  for  meters  measuring  natural  gas.  I  have  seen 
meters  opened  that  had  been  measuring  natural  gas  for  lo, 
jx)ssibly  15  years,  and  the  meters  internally  were  in  as  beautiful 
condition  as  they  were  the  day  they  were  originally  made,  a  filmy 
oil  which  carries  along  with  the  natural  gas  being  spread  all  over 
the  interior  of  these  meters.  An  evidence  of  the  ideal  condition 
under  which  natural  gas  meters  work  is  seen  also  in  the  fact  that 
there  are  practically  no  repairs  required  by  such  meters.  I  know 
of  thousands  of  such  meters  that  have  been  in  use  in  single  towns 
for  10  to  15  years,  and  there  practically  is  no  call  for  repair  parts; 
that  is  for  natural  gas  which  is  free  from  sulphuretted  hydrogen 
and  which  is  not  too  close  to  the  wells.  When  natural  gas  was 
first  distributed,  occasionally  the  gas  was  taken  off  in  close  prox- 
imity to  the  wells,  and  occasionally  fine  particles  of  grit 
accompanied  the  flow;  but  nowadays,  on  the  long  distance  trans- 
mission lines,  that  grit  is  practically  removed  before  it  reaches 
the  towns. 

•The  President— Any  further  remarks  on  this  subject? 
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Mr.  Butterworth — The  gentleman  from  Janesville  spoke 
about  the  danger  of  an  apparatus  placed  on  the  holder  outlet 
interrupting  the  supply  of  gas  to  the  city.  I  don't  think  there 
would  be  any  danger.  I  don't  see  why  a  condenser  could  not  be 
placed  on  the  holder  outlet  that  would  be  perfectly  safe.  As  I 
suggested,  they  should  be  in  duplicate,  so  that  Mr.  Elbert's 
objection  also  would  be  overcome.  We  could  clean  one  while 
using  the  other. 

Mr.  McIlhenny — Mr.  Chairman,  I  move  a  vote  of  thanks  to 
Mr.  Butterworth  for  his  valuable  paper.  I  would  say  also  that 
this  is  a  new  line  of  thought,  and  we  are  particularly  indebted  to 
Mr.  Butterworth  for  having  brought  it  up.  I  believe  that 
sufficient  attention  has  not  been  paid  in  the  past  to  remove  diffi- 
culties found  with  gas  outside  the  works.  I  know,  in  connection 
with  the  subject  of  meters,  that  if  the  excess  of  condensation  be 
removed  before  it  reaches  the  meters,  the  expense  of  meter 
repairs^  and  difficulties  with  meters,  would  be  very  largely 
removed  by  just  such  suggestions  as  Mr.  Butterworth  advocates. 
The  great  source  of  trouble  in  meters  is  condensation,  and  if  we 
can  remove  that  the  meter  will  be  thereby  benefited  that  much> 
and  the  company  put  to  that  much  less  expense.     [Seconded.] 

Thb  President — A  vote  of  thanks  has  been  moved  and 
seconded  on  behalf  of  Mr.  Butterworth.  I  wish  to  say  in  this 
connection  that  this  is  a  subject  that  could  be  well  followed  out 
and  cumulative  papers  could  be  written  on  it,  until  finally  we 
would  arrive  at  some  definite  de\ace  or  system  of  preventing  these 
stoppages.  I  think  it  would  be  well  if  Mr.  Butterworth  would 
consent  to  carry  on  his  investigations  and  report  again  next  year 
to  the  Association.  Gentlemen,  you  have  heard  the  question. 
[Adopted.] 

The  President  then  introduced  Mr.  J.  B.  Morehead,  of  Chicago, 
who  read  the  following  paper  on 

CALCIUM  CARBIDE  AND  ACETYLENE. 

By  a  carbide  is  understood  a  combination  of  a  metal,  or  of  an 
alkaline  earth  and  carbon.  The  carbides  are  not  to  be  con- 
founded with  the  much  more  numerous  family  of  carbonates, 
which  contain  oxygen  in  addition  to  the  above  and  possesses 
entirely  difiPerent  physical  and  chemical  characteristics.    Carbides 
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do  not  exist  in  nature,  but  it  is  probable  that  those  of  almost  all 
of  the  metals  can  be  formed  artificially  by  means  of  extreme 
heats,  etc.  Carbides  of  most  of  the  metals  have  been  produced 
and  studied,  but  only  two  are  of  any  commercial  value,  namely: 
Carbide  of  silicon,  which  is  sold  under  the  trade  name  of  carbor- 
undum, and  is  used  as  an  abrasive,  and  carbide  of  calcium,  which 
is  sold  as  such  and  used  as  a  source  for  the  commercial  produc- 
tion of  acetylene. 

Early  in  1891  a  plant  was  established  on  a  water  power  in 
North  Carolina,  for  the  production  of  aluminum,  the  name  of  the 
Company  being  the  Wilson  Aluminum  Company.  As  the  process 
of  the  manufacture  of  metallic  aluminum  did  not  work  out  the 
Company  engaged  in  the  production  of  alloys  of  aluminum  and 
copper.  These  were  made  by  fusing  a  mass  of  copper  in  an 
electric  arc  furnace  and  then  adding  a  mixture  of  aluminum  oxide 
and  carbon.  When  the  mixture  was  subjected  to  the  heat  of  ah 
electric  arc  the  carbon  would  take  the  oxygen  of  the  alumina 
and  copper  would  take  the  aluminum.  As  it  was  not  possible  to 
get  the  proportions  just  right  in  the  furnace,  it  was  the  custom 
to  make  the  alloys  richer  in  aluminum  than  was  required;  then 
by  drawing  off  a  sample  and  making  a  hurried  chemical  deter- 
mination of  the  proportions  of  copper  and  of  aluminum,  sufficient 
copper  could  be  added  to  the  bath  to  dilute  the  mixture  down  to 
the  required  proportions  before  it  had  cooled  below  the  melting 
of  copper.  To  avoid  the  necessity  of  reheating  the  mixture  in 
the  furnace  the  utmost  dispatch  was  essential  in  the  drawing  and 
cooling  of  the  sample  and  in  its  analysis,  and  so  a  small  sample 
was  drawn  from  the  crucible,  plunged  into  water  and  the  analysis 
rushed  through. 

While  the  Company  was  engaged  in  the  manufacture  of  alumi- 
nium alloys  it  was  still  experimenting  with  a  view  of  perfecting 
the  process  for  the  manufacture  of  metallic  aluminum.  A  series 
of  experiments  was  instituted  along  the  line  of  first  producing 
metallic  calcium  by  reducing  lime  with  carbon.  It  was  proposed 
to  then  use  the  metallic  calcium  as  a  reducing  agent  for  the 
alumina  to  produce  aluminum.  On  the  first  run  for  the  purpose 
of  producing  metallic  calcium  to  be  used  as  a  reducing  agent, 
lime  and  coal  tar  were  mixed  in  a  caldron  and  put  in  the  electric 
furnace.  After  a  run  which  lasted  for  several  hours  on  this 
mixture  a  sample  was  taken  out  of  the  furnace,  and  in  accord- 
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ance  with  the  usual  custom  was  placed  in  water  in  order  to  cool 
it  for  an  analysis.  Upon  introducing  a  piece  of  the  product  of 
about  I  pound  weight  into  the  water,  large  volumes  of  gas  were 
given  off,  and  at  first  it  was  thought  that  the  substance  was 
metallic  calcium,  that  the  gas  given  off  was'  hydrogen,  and  that 
the  first  step  in  the  process  of  making  metallic  aluminum  had 
been  accomplished.  Upon  lighting  the  gas,  however,  it  was 
found  to  burn  with  a  heavy  yellow  flame  and  to  give  off  quanti- 
ties of  soot  which  proved  to  be  some  rich  hydrocarbon  gas  and 
not  hydrogen,  as  was  supposed.  Subsequent  anal3rses  of  the 
substance  made  at  the  Company's  laboratory  proved  it  to  be 
calcium  carbide.  For  want  of  gas  analyzing  apparatus  at  the 
local  laboratory  some  of  the  carbide  was  sent  to  the  University 
of  North  Carolina,  and  the  gas  was  there  analyzed  and  pronounced 
acetylene.  Up  to  that  time  it  was  called  '^carbide  gas."  This 
first  experiment  was  made  May  4th,  1892.  While  calcium 
carbide  had  been  spoken  of  as  a  chemical  possibility  and  a 
laboratory  curiosity  for  some  time,  and  had  possibly  been  pro- 
duced by  the  use  of  metallic  potassium,  chlorate  of  potassium, 
etc. ,  in  very  small  quatitities  by  various  laboratory  methods  of 
interest  only  to  the  theoretical  chemist,  and  while  acetylene  is  of 
possibly  older  origin,  they  were  in  the  same  class  which  now 
embraces  casium,  helium,  argon  and  other  rare  chemical  possi- 
bilities known  only  to  the  theoretical  chemist,  whose  business  it 
is  to  know  them,  but  which  the  average  man  possibly  never 
heard  of,  certainly  never  saw,  and  to  whom  they  do  not  exist 
at  all. 

When  a  process  is  discovered  by  which  it  is  possible  to  produce 
a  substance  by  tons,  which  before  has  been  produced  only  by 
grammes,  when  a  substance  is  made  so  that  practically  unlimited 
quantities  are  placed  with  the  reach  of  all  at  a  low  price,  where 
before  only  a  limited  quantity  existed  and  that  not  on  the 
market ;  when  a  substance  becomes  so  common  that  its  proper- 
ties and  appearance  become  familiar  to  all  intelligent  people,  and 
its  name  a  household  word,  where  before  its  properties  were 
matters  of  conjecture  among  a  few  experts  and  its  name  never 
heard  outside  of  a  laboratory,  it  may  fairly  be  considered  a  new 
substance  and  its  birth  may  be  said  to  date  from  the  date  of  the 
discovery  which  made  these  changes  possible.  Hence,  it  can  be 
fairly  stated  that  calcium  carbide  was  discovered  May  4th,  1892. 
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Calcium  carbide  is  a  crystalline  body,  hard,  brittle  and  varjnng^ 
in  color  from  almost  black  to  brick  red.  Its  specific  gravity  is 
2.26.  A  cubic  foot  of  crushed  carbide  weighs  138  pounds,  and 
in  weight,  color  and  most  of  its  physical  characteristics  is  about 
like  granite.  If  broken  hot  the  fracture  shows  a  handsome ^ 
bluish  purple  iridescence  and  the  crystals  are  apt  to  be  quite 
large. 

Calcium  carbide  is  insoluble  in  most  acids  and  in  all  alkalies, 
it  is  non-inflammable,  infusible,  non-explosive,  unafiFected  by  jars, 
concussions  or  time,  and,  except  for  the  property  of  giving  oflF 
acetylene  when  brought  in  contact  with  water,  it  is  an  absolutely 
inert  and  stable  body.  The  transportation  companies  afiFord  it 
the  same  classification  for  shipment  that  is  given  nails  or  spikes 
in  kegs.  Chemically  it  is  described  by  the  formula  CaCj ,  and  has 
62 J^  percent,  of  calcium  and  375^  per  cent,  of  carbon.  It  is 
made  by  the  reduction  and  combination  in  an  electric  arc  furnace 
of  a  mixture  of  finely  pulverized  and  intimately  mixed  calcium 
oxide  or  quicklime  and  carbon  in  the  shape  of  coke.  There  is 
no  adequate  way  of  measuring  the  temperature  necessary  for  the 
production  of  calcium  carbide,  and  any  estimate  is  merely 
approximate,  but  it  is  calculated  to  be  from  5,000  to  8,ooo°F. 

When  we  consider  that  the  arc  light  people  and  the  other 
electrical  users  employ  carbon  for  their  electrodes,  because  it  is 
the  only  substitute  which  will  stand  the  extreme  temperatures, 
and  that  the  carbide  makers  themselves  and  also  the  carborun- 
dum people  use  carbon  electrodes  for  the  same  reason,  and 
further  that  the  crucibles  of  lime  are  used  in  gold  and  silver 
assaying,  and  for  the  pencils  of  the  Drummond  oxygen-hydrogen 
light  on  account  of  its  extremely  high  fusing  point,  and  then 
remember  that  carbide  making  is  purely  thermal  reaction  and 
that  these  two  bodies  which  are  about  the  most  infusible  sub- 
stances known  to  science  are  mixed  pure — without  any  flux 
whatever — and  driven  into  unwilling  combination  by  virtue  of 
sheer  force  and  violence  of  the  temperatures  obtainable  only  in 
the  crater  of  an  enormous  electric  arc,  it  will  be  appreciated  that 
the  temperatures  required  and  attained  in  this  process  are  some- 
thing simply  terrific.  The  furnaces  employed  from  250-350 
electric  power  each  and  produce  about  one  ton  a  day.  The  out- 
put is  crushed  to  different  sizes  and  packed  at  the  rate  of  about 
50  tons  a  day  in  the  two  factories,  and  it  is  sold  for  $70  per  ton 
at  the  works. 
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There  are  a  few  chemical  uses  for  calcium  carbides,  but  up  to 
the  ptesent  time  they  are  in  the  experimental  stage,  and  it  cau 
be  safely  stated  that  the  entire  use  for  calcium  carbide  is  for  the 
production  of  acetylene.  Acetylene  principally  as  a  name  is 
older  even  than  carbide.  It  was  first  made  by  Sir  Humphrey 
Davy  in  1836.  Its  first  production,  too,  was  incidental  to  an 
attempt  to  produce  metallic  calcium  from  a  mixture  of  calcium 
chlorate  and  charcoal.  Acetylene  occurs  as  a  very  small  fraction 
of  I  per  cent,  in  ordinary  coal  gas.  It  is  produced  when  a  Bunsen 
burner  snaps  back  and  lights  at  the  mixer.  It  can  be  gotten  by 
causing  an  electric  spark  to  pass  between  carbon  points  in  aa 
atmosphere  of  hydrogen;  it  can  be  produced  by  passing  hydrogen 
through  a  white  hot  carbon  tube.  In  1876,  at  the  Centennial 
Exposition,  Philadelphia,  two  gallons  of  alcohol  were  exhibited 
which  had  been  made  from  acetylene  extracted  chemically  from 
a  great  many  1,000  cubic  feet  of  illuminating  gas.  All  of  the 
above  processes  of  making  acetylene  are  merely  chemical  possi- 
bilities. There  is  only  one  commercial  way  of  producing 
acetylene,  and  that  is  by  the  mutual  decomposition  of  water  and 
calcium  carbide. 

Acetylene  is  a  colorless  and  tasteless  gas.  When  chemically 
pure  it  has  a  sweet,  etheral  odor,  but  in  the  commercial  form  it 
carries  small  percentages  of  phosphoreted  and  sulphureted 
hydrogen  which  give  it  a  strong  pungent  odor.  One  cubic  foot 
of  acetylene  weighs  .069  pound  ;  13.85  cubic  feet  of  acetylene 
weigh  I  pound.  One  cubic  foot  requires  11. 91  cubic  feet  of  air 
for  its  complete  combustion.  Acetylene  has  a  gravity  of  .92 
(air  being  i)  which  is  very  nearly  as  heavy  as  air. 

Acetylene  contains  12  parts  carbon  and  i  part  hydrogen,  or 
•92.3  per  cent,  carbon  and  7.7  per  cent,  of  hydrogen.  It  is  the 
nearest  approach  to  gaseous  carbon,  and  it  possesses  a  higher 
candle  power  than  any  other  substance  which  is  known  or  recog- 
nized as  possible  in  chemistry.  It  is  an  endothermic  combination 
and  possesses  the  extraordinary  candle  power  of  240  candles  for 
5  cubic  feet.  It  is  soluble  in  its  own  volume  of  water,  and  in 
varying  proportions  in  ether,  alcohol  and  turpentine  and  to  a 
very  large  extent  in  acetone.  It  liquefies  under  a  presiure  of 
700  pounds  to  the  square  inch  at  a  temperature  of  70*^  F.  The 
pressure  necessary  for  liquefaction  varies  directly  with  the  tem- 
perature up  to  98°,  which  is  the  critical  temperature  for  acety- 
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lene,  beyond  which  temperature  it  is  impossible  to  liquefy  the 
gas  at  any  pressure. 

When  calcium  carbide  is  brought  into  contact  with  water,  the 
calcium  of  the  carbide,  which  possesses  a  greater  affinity  for 
oxygen  than  the  hydrogen  which  forms  a  part  of  the  water  does, 
robs  the  hydrogen  of  its  oxygen  and  forms  lime  and  thus  sets 
the  hydrogen  free.  At  the  same  time  that  the  calcium  of  the 
carbide  combines  with  the  oxygen  of  the  water,  it  liberates  its 
loosely  held  carbon,  and  this  carbon  of  the  carbide  and  the 
hydrogen  of  the  water  being  nascent,  and  having  nothing  else 
with  which  to  combine,  unite  and  form  acetylene.  The  primary 
reaction  is  the  formation  of  lime  with  the  formation  of  acety- 
lene incidental,  but  as  wheat  may  sometimes  be  threshed  for  the 
<:haff,  so  in  this  instance  the  by-product  is  of  value  and  is  saved, 
-while  the  body,  which  furnished  the  energy  for  the  reaction,  is 
thrown  away  in  the  water  in  the  form  of  slug. 

Sixty- four  pounds  of  calcium  carbide  combine  with  36  pounds 
t)f  water  and  produce  26  pounds  of  acetylene  and  17  pounds  of 
residue.  This  residue  is  very  pure,  slacked  lime,  and  may  be 
used  for  whitewashing,  mortar  making,  fertilizing,  disinfecting 
x>r  any  other  purpose  for  which  lime  is  ordinarily  employed. 

Chemically  pure  calcium  carbide  will  yield  at  70°  F.  30  inches 
mercury,  5.83  cubic  feet  acetylene  per  pound  of  carbide.  Com- 
mercially pure  carbide  is  guaranteed  to  yield  5  cubic  feet  of 
acetylene  per  pound  and  usually  exceeds  the  guarantee  by  a  few 
per  cent. 

The  reaction  between  calcium  carbide  and  water,  and  the  sub- 
sequent slacking  of  the  calcium  oxide  produced,  give  rise  to 
considerable  heat,  which  is  the  principal  foe  of  the  generator 
designer.  This  heat  from  one  pound  of  chemically  pure  calcium 
carbide  amounts  to  sufficient  to  raise  the  temperature  of  .49  of  a 
gallon  of  water  from  the  freezing  point  to  the  boiling  point. 

While  acetylene  is  not  affected  by  any  degree  of  cold,  tempera- 
tures in  excess  of  536°  F.  cause  it  to  polymerize  or  to  combine 
with  itself,  to  double  up  rather  than  to  break  up,  and  changes  of 
great  chemical  complexity  begin  to  take  place  in  the  structure  of 
the  gas.  If  the  acetylene  is  once  raised  to  this  temperature  no 
amount  of  subsequent  cooling  will  undue  the  damage  which  it 
sustains. 

All  acetylene  will  contain  traces  of  oxygen,  hydrogen,  ammo- 
nium, sulphur  and  the  two  hydrogen  combinations  mentioned 


458 

above.  With  the  pure  materials  used  in  the  manufacture  of 
American  carbide  purification  of  the  gas  is  not  necessary,  espec- 
ially if  the  gas  is  generated  in  a  wet  machine  where  the  gas  is  to 
a  very  great  extent  scrubbed  of  its  sulphur  and  ammonium  com- 
pounds by  bubbling  through  the  water  and  lime  in  the  generator. 
Such,  however,  is  not  the  case  with  carbide  of  foreign  manu- 
facture, which  contains  phosphoreted  hydrogen  in  sufiBcient 
quantities  to  form  a  white  haze  around  the  burner  where  the 
ventilation  is  insufiBcient  for  the  removal  of  this.  The  gas  may 
be  scrubbed  for  the  removal  of  these  impurities  with  any  kind  of 
a  strong  oxidizing  agent,  such  as  bleach;  or  better  with  chromic 
acid  which  forms  the  base  of  most  of  the  chemical  purifiers  on  the 
market. 

Owing  to  the  extreme  richness  of  acetylene,  burners  for  its 
consumption  are  unique  in  design.  They  are  built  with  a  view 
to  supplying  an  amount  of  air  which  with  other  gases  would  be 
in  excess.  They  are  made  by  the  employment  of  two  Bunsens, 
from  which  the  streams  of  gas  impinge  on  each  other  and  form 
the  luminous  part  of  the  flame  in  the  air,  and  of  contact  with 
any  part  of  the  burner. 

When  it  is  considered  that  the  only  thing  necessary  for  the 
production  of  acetylene  is  the  simple  contact  of  calcium  carbide 
and  water,  and  that  the  necessary  and  inevitable  result  is  the 
immediate  evolution  of  quantities  of  acetylene  varying  only  in 
direct  proportion  with  the  quantity  and  purity  of  the  two  bodies 
concerned  in  the  reaction,  it  would  seem  that  very  little  scope 
was  afforded  to  the  mechanical  ingenuity  of  the  inventor  in 
devising  means  by  which  the  necessary  contact  between  the  two 
interacted  bodies  can  be  brought  about;  but  a  glance  through  the 
patent  files  of  the  last  5  years,  through  the  advertising  columns 
of  the  trade  journals,  or  the  list  of  over  100  generators — all  differ- 
ent, which  has  been  passed  by  the  various  boards  of  underwriters, 
will  prove  that  such  is  by  no  means  the  case. 

Unfortunately  a  number  of  designers  of  acetylene  apparatus, 
who  while  undoubtedly  possessed  of  a  high  degree  of  ingenuity 
and  mechanical  skill,  had  but  little  idea  and  less  definite  knowl- 
edge of  the  properties  of  one  of  the  bodies  with  which  they  were 
dealing,  and  as  a  result  many  generators  were  arranged  with 
little  regard  to  safety,  and  while  they  did  generate  acetylene^ 
they  made  the  gas  in  anything  but  its  purest  form,  and  many 
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gave  a  far  smaller  yield  of  gas  of  probably  a  lower  candle  power 
per  unit  of  carbide  consumed  than  could  have  been  gotten  from 
the  same  carbide  by  some  machine  otherwise  constructed  upon 
more  rational  principles.  The  weak  points  in  the  early  designs 
soon  made  themselves  evident  by  leaks,  by  unsatisfactory  light, 
by  high  cost  for  light,  and  in  some  instances  by  explosions. 

There  are  two  types  of  generators;  one  in  which  a  varying 
quantities  of  water  is  dropped  onto  the  carbide,  the  other  in 
which  the  carbide  is  dropped  into  a  large  excess  of  water.  The 
first  class  may  be  subdivided  into  the  machines  in  which  the 
carbide  is  dipped  into  the  water  and  then  withdrawn,  or  in  which 
water  is  caused  to  flood  a  mass  of  carbide  and  then  to  recede. 
Owing  to  the  large  amount  of  heat  generated  by  the  reaction, 
and  the  susceptibility  of  the  acetylene  to  heat,  the  first,  or  dry 
type,  is  confined  to  lamps  and  to  small  machines. 

There  are  two  ways  of  getting  rid  of  this  heat  of  generation, 
and  the  degree  of  success  attained. in  a  very  large  measure  deter- 
mines the  success  or  failure  of  the  generator. 

The  first  is  by  dissipation  into  the  surrounding  air,  and  the 
second  is  by  absorption  in  water.  Dry  machines  depend  upon 
the  first  principle;  wet  machines  upon  the  second.  A  few  small 
machines  such  as-  bicycle  and  automobile  lamps,  etc. ,  depend 
upon  the  first  principle;  all  large  machines  upon  the  second. 
The  underwriters  require  provision  for  one  gallon  of  water  for 
every  pound  of  carbide,  and  as  it  requires  only  0.56  of  a  pound, 
or  a  little  over  Yt,  pint  of  water  for  the  chemical  reaction,  there  is 
ample  water  left  for  the  absorption  of  the  heat,  and  the  possi- 
bility of  danger,  or  rather  of  annoyance  and  expense  from 
overheating,  may  be  considered  as  out  of  the  question  with  any 
approved  acetylene  generator  of  the  wet  type  now  on  the 
market. 

Acetylene  possesses  very  great  enriching  qualities  for  ordinary 
gas.  Each  i  p^r  cent,  added  to  ordinary  gases  will  give  an 
increase  of  2  candle  power,  and  it  is  practicable  to  obtain  a  higher 
candle  power  in  this  way  than  is  possible  by  any  other  means,, 
but  in  price  acetylene  cannot  compete  with  oil,  gasoline  or  cannel 
coal,  as  an  enricher  for  candle  power  within  their  range. 

Acetylene  contains  1,685  B-  T.  U.  per  cubic  foot  as  compared 
with  1 ,000  for  natural  gas  and  600  for  coal  or  water  gas.  And 
while  the  illuminating  value  of  acetylene  is  from   10  to   15  times. 
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that  of  ordinary  gas,  excepting  for  small  uses,  acetylene  is 
neither  a  power,  a  heat  nor  an  enriching  proposition. 

At  the  present  state  of  development  of  the  acetylene  industry, 
and  of  the  art  of  calcium  carbide  manufacture,  this  gas  will  not 
compete  with  coal  gas  or  water  gas,  or  with  electricity  as  supplied 
in  our  cities.  It  has  a  field  of  its  own,  in  which  field  it  is  unique 
and  fills  a  long  felt  want.  For  isolated  domestic  or  commercial 
lighting,  such  as  farms,  drug  stores,  lodges,  churches,  groups  of 
houses,  factories,  summer  resorts,  and  in  towns  and  cities  of  less 
than  5,000  inhabitants,  etc.,  it  leaves  nothing  to  be  desired.  The 
modern  generators  have  been  worked  out  with  great  skill  and  they 
are  very  satisfactory.  They  have  been  passed  upon  by  the  Board 
of  Fire  Underwriters,  who  consider  them  safe  enough  to  be  given  a 
lower  insurance  rate  than  is  accorded  to  kerosene  or  other  forms 
of  illumination  which  they  supplant. 

There  have  been  accidents  with  acetylene,  but  when  it  is 
rcnicnibercd  that  of  the  machines  now  in  use,  operated  for  the 
most  part  by  jK^ople  wnth  a  minimum  of  mechanical  ability,  and 
an  absolute  ignorance  of  gas  making,  it  will  be  granted  that  the 
proportion  has  been  very  small,  and  in  almost  all  instances  the 
accidents  which  did  occur  have  been  the  result  of  the  gross  care- 
lessness or  of  the  needless  ignorance  of  the  persons  having  the 
l)lants  in  hand,  and  in  almost  all  instances  were  the  results  of  the 
old  ronihi nation  familiar  to  all  gas  men — the  fool,  a  leak  and  the 
liKhl. 

Atvlyk'ne  may  be  stored  under  pressure  for  railway  and  other 
l)ortal)lc  li^htin^,  and  it  may  be  absorbed  in  acetone  and  used  for 
the  same  purpose.  It  is  so  used  now^  under  the  first  system  in 
ahoul  3tH)  cars  now  being  lighted  under  the  well-known  Pintsch 
system  of  gas  storage.  The  second  system  is  being  experimented 
with  and  is  making  quite  some  headway. 

For  lighting  towns  too  small  for  water  or  for  coal  gas,  or  for 
those  parts  of  larger  places  not  now  reached  by  the  regular  mains, 
acetylene  is  very  well  worth  the  attention  of  the  gas  fraternity. 
Acetylene  ofTers  the  one  practicable  and  profitable  method  of  light- 
ing towns  of  less  than  from  3,000  to  4,000  inhabitants.  That  it  is 
successful  in  lighting  the  smallest  as  w-ell  as  the  largest  of  these 
towns  is  shown  by  the  fact  that  of  the  more  than  200  acetylene 
plants  now  in  operation,  about  75  per  cent,  are  in  towns  of  be- 
tween 500  and  2,500  population. 
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The  principal  reasons  for  the  success  of  acetylene  in  this  field 
are  the  low  first  cost  of  the  plant,  simplicity  of  the  production, 
small  cost  of  maintenance  and  repairs,  and  the  economy  of  the 
light  furnished.  Such  is  the  high  candle  power  of  acetylene  that 
only  One-tenth  of  the  volume  of  this  gas  is  required  to  produce 
a  given  candle  power  as  compared  with  the  volume  necessary 
when  other  gases  are  used.  This  means  that  in  a  town  where 
ordinary  illuminating  gas  would  require  a  holder  of  10,000  cubic 
feet  capacity  to  supply  one  day's  requirements,  a  holder  of  only 
one-tenth  the  size  would  be  necessary  if  acetylene  is  used.  The 
same  reasoning  applies  to  the  size  of  mains. 

Acetylene  being  a  true  gas,  and  containing  no  condensable 
constituents,  it  is  not  affected  by  temperature  changes  within 
atmospheric  limits,  and  hence  it  is  not  necessary  to  lay  mains 
detsper  than  judt  sufficient  to  protect  them  from  cart  wheels  or 
other  mechanical  harm.  It  is  possible  to  install  an  acetylene 
plant  at  considerably  less  than  the  cost  of  installing  a  plant  for 
any  other  kind  of  gas,  or  to  install  an  electric  light  system. 

By  simplicity  of  production  is  meant  the  simple  manner  of 
generatiAg  th^  gas  by  the  mere  process  of  bringing  carbide  into 
contact  with  water.  Neither  expert  labor  nor  the  services  of  h 
superintendent  is  required.  A  man  of  ordinary  intelligence^ 
after  a  little  instruction,  can  successfully  operate  a  town  plant 
knd  only  about  i  or  2  hours'  labor  each  day  are  necessary  to 
take  care  of  an  average  plant  in  a  town  of  from  500  to  3,000 
inhabitants. 

While  automatic  generators  have  been  used  for  making  and 
supplying  gas  to  mains  direct,  the  use  of  siuch  method  is  not 
advil^ble  for  obvious  reasons,  and  the  largest  and  most  success* 
ful  S3rstems  of  town  lighting  are  those  employing  storage  holders 
lafge  enough  to  supply  the  maximum  consumption  of  any  24  hours. 
The  generator  u§ed  by  the  United  States  Government  at  Fort 
Meyer,  Va.,  and  Chickamauga  Park,  Ga.,  two  large  acetylene 
systems,  and  by  the  majority  of  the  largest  town  lighting  plants 
'  in  this  country,  is  a  heavy  cast  iron  and  boiler  plate  apparatus 
which  feeds  a  limited  amount  of  carbide  into  an  excess  of  water 
by  means  of  a  screw  conveyor,  the  conveyor  being  driven  either 
by  hand  or  by  a  small  water  motor. 

A  feature  that  is  unique  in  producing  acetylene  is  that  the  cost 
is  not  dependent  upon  the  quantity  of  gas  generated,  as  no  fuel 
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■or  materials  other  than  carbide  and  water  are  required.  Acetylene 
may  Ix*  produced  in  small  quantities  at  quite  as  low  a  cost  as  it  can 
Ik*  made  in  large  volumes.  Statistics  gathered  from  various 
acetylene  plants  that  have  been  in  operation  for  one  or  more 
years  show  that  plants  properly  built  earn  from  6  to  30  per  cent, 
on  their  cost,  while  the  gas  is  sold  at  a  price  that  is  quite  satis- 
factory to  the  consumers. 

The  growth  of  the  acetylene  town  lighting  plants  has  been 
phenomenal.  In  1898  there  were  4  plants;  in  1899  there  were  8; 
in  1900  there  were  30;  in  1901  there  were  39;  in  1902  there  were 
60;  in  1904  there  were  202,  and  since  the  beginning^  of  the  pres- 
ent year  a  number  of  new  ones  have  been  started. 

In  addition  to  the  town  lighting  plants  there  are  now  in 
operation  over  80,000  isolated  plants  supplying  from  10  to  2,000 
burners;  there  are  bicycles  and  automobile  plants  without  number 
and  there  are  several  thousand  table  lamps  supplying  a  magnificant 
reading  light  where  it  is  not  obtainable  otherwise. 

As  to  a  supply  of  carbide,  The  Union  Carbide  Company  has 
two  large  works,  one  at  Niagara  Falls,  N.  Y.,  and  one  at  Sault 
St.  Marie,  Michigan.  It  has  a  warehouse  for  the  distribution  of 
the  products  in' Portland,  Oregon,  and  one  in  Portland,  Maine. 
It  has  one  in  Minnesota  and  one  in  Mississippi.  It  has  one  in 
Carolina  and  one  in  California.  It  has  one  in  Maine  and  one  in 
Texas.  It  has  six  on  the  Atlantic,  two  on  the  Gulf,  three  on 
Pacific,  two  on  the  Mississippi,  two  on  the  Lakes  and  at  least  one 
in  almost  every  State  between. 

I  bought  some  apparatus  which  was  loaned  me  by  different 
dealers  in  these  lines  around  the  city,  and  here  are  some  samples 
of  the  different  commercial  sizes  of  carbide.  The  different  types 
of  generators  require  different  sizes  of  carbide.  The  large  ones, 
which  feed  the  water  on  the  carbide,  use  this  coarser  crush* 
The  coarser  the  carbide  the  better,  as  it  is  possible  to  get  a  little 
more  gas  out  of  it.  Those  which  require  the  flowing  of  the 
carbide  into  the  water  have  to  have  the  smaller  sizes  to  keep  it 
from  arching.  The  carbide  runs  in  these  different  sizes,  from  the 
sizes  required  for  the  largest  generators  down  to  this  size,  which  is 
about  like  rice.  This  small  size  is  used  in  these  lamps  and  in 
several  other  types  of  machine  which*  move  the  carbide  to  the 
water,  instead  of  the  water  to  the  carbide.  These  different  sizes 
are  for  different  purposes,  the  quality  is  the  same.     These  are 
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automobile  lamps.     They  were  loaned  me  by  the  Hind-Walker 
Manufacturing  Company,  of  Chicago,  who  deal  in  them  in  this 
•city.     Some  of  these  have  the  acetylene  generator  in  the  lamp, 
and  some  have  the  generator  apart  and  connected  to  the  lamp  by 
hook.     That   is   a  bicycle  lamp,    this  a  portable   table   lamp. 
These  are  probably  the  smallest  gas  plants  in  existence.     This 
is  one  with  the  generator  in  the  back.     With  these  table  lamps, 
the  bottom  is  filled  with  water  and  the  top  with  carbide,  the  gas 
is  made  by  introducing  the  carbide  into  the  water,  a  diaphragm 
here  controls  the  flow  of  carbide  automatically  to  the  burner. 
These  use  this  form  of  carbide.     There  is  a  good  many  thousand 
•of  them  out.     There  is  a  diaphragm  there,  a  valve  here,  a  con- 
stricted place  in  there,  and  the  valve  is  hung  by  means  of  a  stem 
to  the  bottom  of  this  diaphragm.     The  valve  is  like  a  mushroom, 
and  the  carbide  lies  above.     Here  is  the   water   in  the   bore. 
When  you  start  it  you  generate. gas  which  tills  the  receptacle  and 
raises  the  diaphragm.     When  the  diaphragm  raises  it  shuts  off 
the  carbide  from  the  water.     There  is  a  little  governor  in  there 
■which  maintains  an  even  pressure  of  gas  at  the  burner.     As  you 
bum  the  gas  out  the  diaphragm  collapses,  as  it  comes  down  it 
opens  a  little  space  between  the  valve  and  the  seat,  and  the  car- 
t)ide  flows  down  in  here.     As  the  gas  is  generated  it  fills  the 
diaphragm,   and  raises  it  and  closes  valve  again.     These  two 
lamps  are  practically  identical.     This  is  a  little  different  in  the 
type  of  burner.     These  burners  that  I  mentioned — I  have  some 
here,  showing  the  different  designs,  some  of  them  have  as  many 
as  six  different  flames — were  loaned  me  by  the  D.  M.  Steward 
Co.,  of  Chattanooga.     This  is  probably  the  smallest  gas  plant 
in  existence.     It  is  an  entire  gas  works.     You  have  got  your 
material  there,  it  does  its  own  labor,  and  here  is  your  system  of 
mains,  from  here  to  there;  here  is  your  governor  and  valve  house; 
here  is  your  consumer.     You  have  no  trouble  from  electrolysis 
or  labor.     If  I  can  answer  any  queries  I  shall  be  glad  to  do  so. 

DISCUSSION. 

The  President — Gentlemen,  we  have  certainly  listened  to  a 
very  interesting  paper.  In  this  connection,  I  would  say  that 
while  Mr.  Morehead^s  method  of  speaking  would  not  tend  to 
make  any  one  believe  that  he  was  from  the  South,  still  he  is  from 
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Noith  V\itt>lina,  nml  is  the  man  who  discovered  carbide.  I 
wottid  likr  to  have  a  little  discussion  on  this  subject.     Mr.  Pratt. 

Mm.  I*matt  Mr.  President,  I  have  prepared  no  discussion 
invi«i'ir.  luit  I>r,  Harrop.  the  chemist  of  the  Milwaukee  Gas 
l.lKht  vN>tn|mny,  hnnclcd  me  this  just  before  leaving  Milwaukee 
In  \u\yv  it  trad  at  tho  close  of  the  paper.     I  will  read  it : 

(  ommvHt  by  /h\  //anvp. — I  do  not  wish  the  following  to  be 
takrn  an  a  iM'itiiMsm  of  Mr.  Morehead's  paper  in  any  sense,  for  I 
know  that  he  is  a  pre-eminently  able  chemist  and  a  first  class 
rlriMtlral  cnKincor,  and  he  has  been  identified  with  the  carbide 
indnstiy  siniT  he  installed  the  original  electrical  furnaces  at 
Niagara  I*'alls  he  nnist  understand  the  subject  thoroughly. 
Thrsc  notes  aim  to  bring  out,  in  the  discussion,  information 
Hdditional  to  the  argument  so  cleverly  made  for  the  acetylene  in 
the  pa]XT  proi)cr.  o.)  The  Carbide  Company  seeks  the  best 
lime  producing  stone  and  the  coke  with  the  lowest  ash  content, 
but  even  then  the  carbide  must  fall  considerably  short  of  100  per 
cent.  CaC,.  Pure  CaC,  may  generate  5.83  eubic  feet  of  acety- 
lene, and  it  has  been  stated  that  commercial  carbide  may  not 
generate  over  5  cubic  feet.  What  per  cent,  of  the  average 
selected  carbide  put  upon  the  market  is  CaCj?  Again,  can  free 
carbon  or  uncombined  calcium  oxide  occur  in  commercial  carbide 
and  how  much?  (2.)  The  figures  commonly  given  for  the 
heating  power  of  acetylene  range  from  1,400  to  1,555  B.  T.  U.  per 
foot.  Mr.  Morehead  gives  i  ,685  as  the  correct  figure;  this  is  very 
similar  to  that  published  by  Prof.  Vivian  B.  Lewes  in  his  volume 
"  Acetylene."  Does  Mr.  Morehead  know  that  this  is  the  correct 
figure  of  his  own  experience,  and  it  is  based  on  the  anhydrous 
gas?  (3.)  Is  the  gas  sent  out  from  the  best  form  of  generator 
anhydrous?  If  not,  what  per  cent,  of  water  vapor  does  it 
contain?  (4.)  The  paper  states  very  clearly  that  carbide  will 
not  detonate  from  any  kind  of  blow  or  concussion.  It  is  a 
matter  of  public  knowledge  on  the  other  hand  that  compressed 
acetylene  occasionally  does  explode — one  serious  case  was 
reported  from  South  Chicago  quite  recently.  Since  the  deport- 
ment of  acetylene  under  pressure  has  been  studied  very  thorough- 
ly and  in  a  scientific  manner,  it  would  be  well  to  put  a  summary 
of  these  facts  on  record  in  the  discussion. 

The  President — Can  we  hear  from  some  other  gentleman  on 
this  subject? 
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Mr.  John  D.  McIlhenny — I  would  like  to  ask  Mr.  Morehead 
at  about  what  price  the  gas  is  sold  in  the  small  town  plants  that 
he  mentions  ? 

Mr.  Morehead — The  gas  is  sold  by  the  100  cubic  feet  not  by 
the  1,000.  It  ranges  from  $1  per  100  to  $1.50  per  100,  that  is 
$10  to  $15  per  1,000.  The  meters  which  are  used  for  this  have 
one  dial  more  than  the  ordinary  meters;  otherwise  they  are  the 
same.  The  ordinary  meter  does  not  read  closer  than  100  feet, 
which  with  acetylene  would  be  $1 ;  with  ordinary  gas  at  $1  per 
1,000  it  would  be  10  cents.  So  they  speak  of  it  as  $1  a  100,  or 
dollar  gas,  or  a  $1.50  gas. 

The  President — Mr.  Lynn. 

Mr.  John  R.  Lynn — I  notice  that  the  author  has  placed  the 
heat  units  of  coal  gas  at  600.  I  think  you  will  find  that  a  good 
coal  gas  comes  about  650.  Furthermore,  in  a  comparison  of  the 
holder  capacity  that  would  be  required,  the  author  of  this  paper 
seems  to  have  lost  sight  of  the  fact  altogether  that  the  greater 
quantity  of  the  artificial  gas  sold  in  the  country  is  sold  through 
the  appliances  where  heat  units,  and  not  candle  power,  are  of 
the  greatest  importance.  I  think  the  main  thing  for  us  to  con- 
sider is  that  calcium  carbide  would  probably  cost  about  $80  in 
ton  lots,  would  contain  750  pounds  of  carbon,  would  produce  a 
little  more  than  800  pounds  of  acetylene — about  11,000  cubic 
feet — at  a  cost  of  approximately  $7.20  per  100.  When  we 
consider  that  the  greater  part  of  our  gas  goes  through  appli- 
ances, as  I  say,  where  heat  units  constitute  the  thing  to  be 
considered,  I  don't  see  where  the  gas  companies  can  gain  in  any- 
way by  using  calcium  carbide  or  acetylene  as  an  enricher  or  any 
other  way. 

Mr.  Forstai.1. — Taking  up  this  comparison  between  the 
holder  capacity  required  for  acetylene  and  coal  gas  plants,  I  am 
afraid  Mr.  Morehead,  like  other  electrical  engineers,  has  forgot- 
ten there  is  such  a  thing  as  a  Welsbach  mantle.  He  has  com- 
pared the  acetylene  flame  at  its  maximum  capacity  of  240 
candles  for  a  5  cubic  foot  consumption  with  the  ordinary  flat 
flame  of  carburetted  water  gas,  of  about  24  candles.  Now,  I 
think  it  is  pretty  safe  to  say  that  the  ordinary  acetylene  flame,  as 
used  in  practice,  burning  about  i4  cubic  foot  per  hour,  does  not 
give  light  at  the  rate  of  240  candles  for  5  cubic  feet;  in  other 
words,  that  the  yi  cubic  foot  flame  does  not  give  24  candles.     It 
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Bi  also  prettj  sose  to  aoy  that  the  man  who  bans  cnal  gas  or 
carb^ireoed  water  gas  in  anch  wav  as  to  get  leas  dum  25  ****m*i^ 
per  cubic  foot  is  wasting  his  maney.  So  that  "—^^^^  of  the 
anuxmt  of  gas  required  w  a  given  amannt  of  fig^lit,  taking  it  on 
the  light  basis,  being  co  txnses  as  mnch  widi  caibmelted  water 
gas  or  cool  gas  as  it  is  with  acetylene,  it  is  probafaij  not  aKxe 
than  twice  as  much,  ao  that  yon  cannot  rednce  the  camaciij  of 
yoor  holder  to  otxe-tenth  in  an  acetylene  gis  plant.  As  fmr  as 
the  street  mains  are  coooemed  the  difference  is 
bccanae  in  distribnting  ordinary  innmxnating  gis 
tnbntxng  gas  of  ^^  spedfc  gravity,  while  in  distribiiting  acety- 
lene we  are  distribotxx^  gas  of  f^  specific  gravity,  Nofw,  in 
regard  to  the  man  of  ordinary  inteUigenoe,  soooessfnlly  operat- 
ing a  town  plant  on  only  about  an  hoar  or  two  of  labor  each  day. 
I  have  seen  illnminafing  gas  plants  which  were  mn  on  that  basis, 
and  I  bought  one  of  them  a  little  while  ago  for  less  than  itsscrap 
value.  The  point  that  I  wish  to  make  may  not  be  apparent.  It 
is  not  that  the  time  should  be  occupied  in  operating  the  plant, 
but  It  should  be  occupied  in  finding  somebody  to  use  your  gas. 
Ma.  MoREHEAD — As  a  matter  of  fact  the  Wdsbach  burner, 
even  if  it  bums  coal  gas,  will  take  from  3  to  4}i  feet  an  hoar, 
while  with  this  the  burners  which  are  there  are  burning  }i  foot 
an  hour,  and  in  that  respect  you  do  use  less  gas.  On  the  other 
hand,  you  can  bum  acetylene  in  a  Welsbach  and  get  practically 
the  same  increase  in  light.  It  is  only  fair  to  say,  however,  that 
the  Welsbachft  for  acetylene  up  to  this  time  are  not  thoroughly 
.HatisfactriTy.  The  flame  temperature  of  acetylene  is  so  high  that 
they  don't  k^vc  the  same  satisfaction  which  the  open-flame 
burners  do  ;  but  there  are  a  number  of  Welsbach  bumers  using 
acctyknc-  that  are  fairly  satisfactory.  As  for  the  specific  gravity , 
of  conrso,  it  is  twice  as  heavy,  and  the  gas  is  rather  sluggish 
just  in  that  profx^rtion,  and  the  mains  would  have  to  be  some- 
what larKcr  than  they  would  if  you  shifted  the  same  amount  of 
coal  i^iiH  at  the  same  pressure  but  at  a  lower  gravity;  but  it  is  not 
anything  like  10  to  i  which  is  the  proportion  in  candle  powder. 
Figured  in  an  ofK-n  flame,  as  Mr.  Forstall  very  properly  says, 
j)crhai)s  /j-iooi  burner  does  not  give  the  proportion  of  240-candle 
power.  Nor  docs  a  small,  flat  flame,  coal  gas  burner  give  the 
projwrtion  of  24  candles,  or  18  candles,  or  whatever  a  gas  com- 
pany says  the  gas  is  that  it  sells  ?    There  is  more  gas  used  in 
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flat-flame  burners  to-day  than  there  is  in  Welsbach  (cries  of  **Oh, 
no.**)  Well,  I  think  that  there  is;  you  cannot  argue  with  me  00 
that  point. 

Mr.  J.  R.  Lynn — Did  I  understand  the  gentleman  to  say  Ihat 
with  a  mantle  light  there  would  be  the  same  proportidfutfe 
increase  with  acetylene.  The  statement  will  not  apply,  becanse 
there  is  not  the  same  difference  between  the  primary  candle 
power  and  the  number  of  heat  units  per  cubic  foot  that  you  can 
get  from  it.     It  cannot  apply.     It  is  a  chemical  impossibility. 

Mr.  Forstall — I  only  want  to  say  in  response  to  Mr.  More- 
head's  suggestion  as  to  the  candle  power  of  gas  not  holding  out 
on  a  flat  flame  burner,  that  I  always  tested  the  gas  I  made  with 
a  flat  flame  burner. 

Mr.  Morbhead — And  he  tested  it  under  6-tenths  pressure  in 
a  photometer  room,  without  any  air  draft,  and  probably  changed 
his  photometer  burner  about  every  six  weeks;  if  he  did  not,  he 
should  have  so  done.  As  far  as  the  candle  power  with  a  Welsbach 
burner  varying  directly  as  the  heat  unit  content  of  the  gas  is 
concerned,  I  beg  to  differ  with  the  gentleman.  The  flame 
temperature  of  a  gas  has  a  great  deal  to  do  with  the  candle  power 
that  you  get  from  a  Welsbach  burner,  irrespective  of  the  heat 
units.  You  can  take  blue  gas,  which  has  only  from  300  to  350 
heat  units  per  cubic  foot,  but  which  has  an  enormously  high 
flame  temperature,  and  get  very  much  more  than  half  the  heat 
units  out  of  it  that  you  would  get  out  of  a  coal  gas  or  a  water  gas 
with  twice  that  number  of  heat  units,  or  with  natural  gas,  which 
has  a  very  low  flame  temperature.  You  could  not  get  anything 
like  3  times  the  candle  power  per  cubic  foot  out  of  natural  gas 
with  1,000  heat  units  that  you  could  get  out  of  blue  gas  with  300 
heat  units,  for  the  simple  reason  that  it  is  flame  temperature 
rather  than  the  heat  units — not  alone,  but  along  with  the  heat 
units,  which  determines  the  candle  power  when  the  gas  is  burned 
with  a  mantle.  Another  gentleman  spoke  of  the  heat  units  in 
acetylene.  That  was  determined  in  Prof.  Lewes' s  laboratory  in 
Greenwich,  near  London.  I  did  the  manipulation  of  the 
calorimeter.  That  is  not  the  reason,  however,  that  it  showed  so 
high,  but  I  was  there  with  Prof.  Lewes  at  the  time.  We  did  a 
great  deal  of  work  on  this  in  London  in  1896;  240-candle  power 
can  be  obtained  from  any  acetylene  if  you  get  all  the  air  out  of 
it.     Of  course,    commercial    acetylene    contains    a    little    air, 
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sometimes  2  to  6  per  cent.  But  you  can  get  that  out  without 
any  trouble, 

^R.  NoRRis — Mr,  Chairman,  can  Mr.  Morehead  give  us  the 
actual  candle  power  J^-foot  per  hour  acetylene  flame?  It  has 
been  alluded  to  as  being  something  under  24  or  25  candles,  but 
hbw'mtich  is  it  actually? 

Mr.  Morehead — It  varies  very  largely  with  the  gas  and  the 
condition  of  the  burner.  The  ^-foot  or  the  i-foot  burner  of  the 
Bray  type  and  of  another  burner  made  in  this  country,  will  give 
you  the  actual  48-candle  power  per  foot,  which  is  240-candle 
power  for  the  5  feet.  The  j4-ioot  burner,  just  as  if  you  got  any 
burner  that  is  snjall,  will  give  you  less  in  proportion.  Instead 
of  giving  you  24  candles  it  will  give  you  20  to  22.  I  have 
frequently  gotten  that  with  them  on  the  photometer.  On  the 
photometer,  with  the  5  feet  of  gas  that  you  use,  you  use  a  burner 
consuming  5  feet.  If  you  had  a  smaller  burner,  which  burned 
only  2j4  feet,  you  would  not  get  half  of  the  candle  power  that 
you  would  with  the  5- foot  burner  by  a  very  great  deal,  and  the 
same  thing  applies  to  these  j4-foot  burners  which  I  have  burning 
here.  There  are  also  some  i-foot  burners  there.  You  could  not 
tell  the  difference  by  looking  at  the  burners,  but  it  is  very 
apparent  when  you  see  the  flame  and  its  light. 

Mr.  Doty — Mr.  President,  I  had  the  opportunity  of  being 
associated  with  Mr.  Morehead  at  the  Exposition  at  St.  Louis  last 
year,  and  I  must  confess  that  I  became  a  great  admirer  of  his 
knowledge  of  acetylene.  The  rest  of  the  jurors,  and  a  great 
many  of  the  gas  men  I  am  sure,  had  no  conception  of  the  impor- 
tance of  the  acetylene  industry  in  this  country,  and  this  is  equally 
true  of  the  importance  of  the  acetylene  industry  abroad.  I  think 
I  am  correct  in  stating  that  in  France  alone  something  like 
40,000-horse  power  is  daily  employed  in  the  manufacture  of  cal- 
cium carbide.  I  have  not  the  figures  for  the  American  production 
but  I  know  Mr.  Morehead  has  them  at  his  fingers'  ends,  and  I 
think  if  he  would  express  to  the  members  the  amount  of  horse 
power  daily  used  in  the  United  States  it  would  carry  a  very 
strong  and  lasting  impression  in  their  minds;  and,  I  understand^ 
the  use  is  growing  daily,  not  as  some  of  the  gentlemen  seem  to 
think,  that  acetylene  is  a  competitor  of  the  ordinary  city  gas 
industry;  rather  it  is  a  helper,  an  introd\ictory  means  of  develop- 
ing the  gas  business  when  the  city  grows,  and  therein  lies  to  my 
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mind  one  of  the  most  important  advantages  to  our  industry  of 
the  acetylene  industry.  They  don't  need  any  help  from  us  at  all, 
but  we  will  get  a  great  deal  of  assistance  from  them  by  the 
introductory  or  educational  work  they  are  doing.  I  would  like 
to  ask  Mr.  Morehead  what  amount  of  horse  power  is  being  used 
daily  in  the  United  States,  and  whether  he  can  give  figures  for 
any  of  the  countries  beside  France, 

Mr.  Morehbad — There  is  in  use  in  this  country  between 
20,000  and  40,000-horse  power  in  the  two  plants,  and  with  the 
exception  of  some  of  the  very  large  traction  companies  we  use 
more  electricity  than  any  industrial  concern  in  the  United 
States,  I  don't  know  but  in  the  world.  Of  course,  in  New  York 
the  Manhattan  and  some  of  those  big  electric  railroads  employ 
more  electricity  and  more  power,  but  for  an  industrial  purpose 
we  use  more  electricity  than  any  of  them.  As  Mr.  Doty  has 
said — he  brought  up  the  question — there  are  a  great  many 
towns  which  cannot  be  lighted  by  coal  gas  or  water  gas,  because 
they  are  too  small.  The  question  comes  up.  I  have  heard  of  it 
very  often,  A  man  comes  to  some  gas  engineer  and  says,  **We 
want  to  know  whether  we  can  put  in  a  gas  plant  at  this  place." 
The  engineer  asks,  **How  many  people  have  you?"  and  he  replies, 
'* Two  thousand,"  ** Fifteen  hundred,"  **Three  thousand."  The 
engineer  says,  **It  won't  pay."  Now,  it  is  free  to  confess  that 
in  a  town  like  Chicago  or  St.  Louis  or  any  town  of  large  size, 
you  could  not  use  acetylene,  and  in  the  small  towns  you  cannot 
use  water  gas  or  coal  gas,  but  you  can  use  acetylene  in  those 
places,  and  it  has  a  field  to  itself.  It  is  very  well  worthy  of  the 
attention  of  the  gas  engineering  fraternity  for  those  places  which 
are  not  covered  by  the  other  fields.  Of  course,  the  small  genera- 
tors, of  which  there  are  about  80,000,  into  which  you  put  carbide 
like  you  put  coal  in  a  stove,  hardly  apply  to  the  gas  engineering 
fraternity,  that  is,  people  who  are  in  the  consulting  engineering 
business  for  gas,  but  in  the  smaller  towns  these  plants  pay  a  very 
good  profit.  They  don't  require  a  great  deal  of  investment,  and 
they  are  very  well  worth  the  attention  of  the  gas  people.  I  don't 
think  the  gas  fraternity  have  ever  had  the  matter  brought  to 
their  attention  to  the  extent  it  merits. 

Mr.  Doty — How  much  horse  power  is  used  abroad? 

Mr.  Morbhead — About  the  figure  that  you  said  in  France. 
There  is  a  trust  there  which  controls  the  rest  of  the  power.  There 
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i«  none  in  Austria.  I  think  there  is  about  7, coo-horse  fpower  in 
Germany  and  about  lo.ooo-horse  power  in  Sweden.  There  was 
a  plant  in  England  which  used,  I  think,  about  500-horse  power, 
but  that  has  been  shut  down  now.  One  little  plant  in  South 
America  is  using  about  400-horse  power. 

Mr.  Doty — In  France  more  generally? 

Mr.  Morehead — In  France  more  than  any  other.  On  the 
side  of  the  Alps  next  to  France  they  are  using  more  acetylene 
than  in  any  of  the  other  European  countries.  There  coke  is  very- 
bad.  It  carries  a  great  deal  of  phosphorus,  which  necessitates 
the  scrubbing  of  the  gas.  Very  large  amounts  of  acetylene  are 
used  in  train  lighting.  The  imperial  railroads  in  Germany  and 
in  Austria  are  lighted  with  a  mixture  of  it  and  with  the  gas  pure, 
and  that  is  one  of  the  largest  uses.  A  great  deal  of  carbide  is 
manufactured  in  Switzerland. 

Mr.  Doty — I  should  like  to  ask  Mr.  Morehead  if  the  genera- 
tors made  by  the  foreign  manufactures  would  pass  the  under- 
writers' rules  for  American  practice? 

Mr.  Morehead — They  would  not.  The  generator  manufact- 
urers are  here  rigidly  held.  They  have  a  set  of  instructions 
which  they  require  for  every  generator,  and  if  the  generator 
passes  that  all  right,  if  it  does  not  it  does  not.  They  have 
turned  down  a  great  many  generators.  Abroad  there  is  a  lot  of 
hand  work;  you  control  the  generator  by  hand.  Labor  is  very 
cheap  there.  The  generators  are  not  as  well  made  as  ours,  and 
they  don't  have  the  safety  appliances  which  the  underwriters 
here  require.  Now  here  the  underwriters  require  a  gallon  of 
water  to  the  pound  of  carbide.  It  is  not  necessar>'  but  it  is  on 
the  side  of  safety.  A  half  pint  is  required  for  the  chemical 
reaction,  but  they  require  a  gallon,  so  as  to  be  on  the  safe  side. 
Abroad  they  don't  require  it.  On  that  one  point  alone  none  Of 
the  foreign  machines  would  get  through  the  underwriters^ 
examination  on  this  side,  which  is  a  great  point  for  safety  of  the 
American  machines. 

Mr.  Doty — Would  you  consider  that  the  state  of  the  art  in 
manufacturing  acetylene  appliarces  is  ahead  in  this  country  of 
the  foreign  couniries? 

Mr.  Morehead — We  are  very  much  superior  to  them.  In 
fact,  we  are  sending  a  lot  of  our  apparatus  over  to  them.  We 
get  everything  that  they  do.  When  anything  new  comes  out  we 
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get  samples  of  it  here.  We  are  in  touch  with  the  progress 
there,  both  in  the  manufacture  of  calcium  carbide  and  the  utili- 
zation of  it.  In  the  lamps,  generators,  stoves,  engines  and 
things  of  that  sort,  they  have  not  anything  to  teach  us. 

Mr.  Miller — What  about  the  use  of  acetylene  in  mechanical 
operations  ?  I  believe  there  was  an  installation  brought  to  the 
World's  Fair  for  the  use  of  acetylene  for  some  mechanical  opera- 
tion; welding,  or  brazing,  or  something  of  that  kind.  I  would 
like  to  know  what  advance  has  been  made  in  that  direction. 

Mr.  Morehead — Acetylene  has  an  exceedingly  high  flame 
temperature  in  addition  to  its  heat  units.  For  welding  purposes, 
and  in  the  attainment  of  temperatures  which  you  cannot  get  by 
means  of  other  gases,  it  has  a  field,  and  it  is  used  to  quite  an 
extent.  A  man  in  Ohio  is  making  rubies  with  it.  You  can  fuse 
almost  anything.  You  can  melt  platinum  with  it.  By  taking 
acetylene  and  oxygen  you  can  get  temperatures  almost  up  to  the 
fusing  point  of  lime.  Now,  you  cannot  get  those  temperatures 
with  ordinary  gas.  When  it  comes  to  heating  a  house  or  to 
cooking,  the  expense  would  forbid  its  use  on  a  large  scale.  You  * 
cannot  get  heat  with  an  electric  furnace  for  anything  like  the 
same  cost  that  you  can  get  it  with  coal.  But  coal  would  stop  at 
3,000®,  while  an  electric  furnace  would  go  to  6,000®.  If  you  get 
out  of  the  range  that  you  can  obtain  with  the  other  gases,  acety- 
lene is  cheap. 

Mr.  Haines — What  proportion  of  calcium  carbide  is  used  for 
automobile  lighting,  and  what  for  house  lighting.  The  figures 
have  been  given  for  France,  I  think,  of  40,000-horse  power.  I 
would  like  to  know  about  what  proportion  is  used  there  and 
what  proportion  is  used  in  this  country. 

Mr.  Morehead — It  is  almost  impossible  to  say.  The  auto- 
mobile size  of  carbide  or  the  size  which  I  have  here  in  my  hand,  is 
used  for  a  number  of  generators,  and  the  proportion  used  during 
the  year  for  each  month  varies  enormously  with  the  time  of  year. 
As  you  naturally  see,  in  the  winter  there  is  not  much  used,  in 
the  summer  there  is  a  great  deal.  So  that  I  am  really  unable  to 
say  just  what  proportion  is  used  for  generators  and  what  for 
lamps.  In  the  bicycle  days  a  great  deal  was  used.  They 
required  a  special  size.  That  was  before  these  lamps  came  out, 
and  it  was  before  they  used  that  size  of  carbide  in  generators, 
and  we  were  able  to  keep  account  of  it,  to  know.     I  don't  happen 
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to  remember  the  figure  at  the  moment.  But  now  these  sizes 
are  all  mixed  up,  so  that  a  man  buys  loo  cwt.  of  carbide,  and 
there  is  no  knowing  whether  he  is  going  to  use  it  in  an  automo- 
bile or  ioT  lighting  a  church,  a  drug  store,  a  house,  a  lodge  or  a 
summer  resort. 

Mr.  John  R.  Lynn — Mr.  President,  I  should  like  to  ask  Mr. 
Morehead  if  any  acetylene  gas  is  used  from  these  isolated  plants 
for  fuel  purposes. 

Mr.  Morehead — Quite  a  little  of  it  is  used  for  fuel  purposes. 
There  are  stoves  for  it,  and  hot  plates.  I  wish  I  had  brought 
some  of  them  here.  They  are  precisely  similar  in  appearance 
to  the  ones  with  which  we  are  all  familiar.  They  work  very 
satisfactorily.  The  cost  would  forbid  their  use  however  on  a 
very  large  scale;  on  a  small  scale,  for  a  small  amount  of  cooking 
or  something  of  that  sort,  why,  you  could  use  them,  but  it  gets 
rather  expensive  if  you  use  a  great  deal  of  it. 

On  motion  of  Mr.  John  D.  Mcllhenny,  a  vote  of  thanks  was 
tendered  to  Mr.  Morehead  for  his  excellent  paper. 

PROPOSED  GAS  ENGINEERING  COURSE. 

The  President — It  has  been  bro.ught  to  my  attention  that  we 
have  with  us,  and  I  am  glad  to  say  as  new  members,  Prof.  F.  E. 
Turneaure,  Dean  of  the  College  of  Engineering,  and  Prof.  Charles 
F.  Burgess,  of  the  College  of  Engineering,  University  of  Wis- 
consin, at  Madison.  They  are  starting  a  gas  engineering  course 
in  that  University,  and  I  think  we  would  all  like  to  hear  from 
Prof.  Turneaure  as  to  what  they  propose  in  connection  with  the 
-course. 

Prof.  Turneaure — Mr.  President  and  Members  of  the 
Association,  I  don't  know  that  I  can  say  as  yet  what  we  are 
:going  to  do.  That  is  what  I  came  down  here  to  find  out.  I  am 
'very  glad  to  be  able  to  become  a  member  of  this  Association,  and 
in  the  enterprise  that  we  are  entering  upon  at  the  University  of 
"Wisconsin  I  expect  a  great  deal  of  help  from  your  membership. 
We  expect  next  year  to  inaugurate  at  Wisconsin,  on  a  small 
scale  to  start  with,  some  work  which  will  lead  up  to  instruction 
along  the  line  of  gas  engineering.  Just  exactly  what  that  means 
seems  to  be  difficult  to  find  out,  even  among  those  who  are  prom- 
inent gas  engineers.     We  shall  not  begin  on  a  very  large  scale, 
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but  hope  to  build  up  the  instruction  on  solid,  substantial  grounds, 
and  not  attempt  to  turn  out  consulting  gas  engineers  after  four 
years'  of  school.  I  can  only  say  again,  I  thank  you  very  much 
for  permitting  Prof.  Burgess  and  myself  to  join  the  Associa^tion, 
and  I  trust  we  will  get  a  great  deal  of  good  from  our  membership. 
(Applause.) 

The  President — Will  Prof.  Burgess  favor  us  with  a  few 
remarks? 

Prof.  Burgess — Mr.  President,  I  shall  have  to  be  excused  at 
this  time.  I  hope  that  next  year,  or  later,  I  shall  have  an 
opporttmity  to  address  you. 

A  CALL  FROM  IOWA. 

The  Secretary — Mr.  President,  before  we  read  Mr.  ChoUar's 
paper,  I  wish  to  make  the  following  announcement:  Members 
of  the  Western  Gas  Association  from  the  State  of  Iowa  are 
requested  to  meet  in  Room  J,  14,  Auditorium  Annex,  immedi- 
ately following  the  adjournment  of  this  meeting,  for  the  purpose 
of  perfecting  a  State  organization. 

George  B.  McLean, 
L.  L.  Kellogg, 
Jansen  Haines, 

Committee, 

The  President  again  called  attention  to  the  fact  that  the 
photographer  was  ready  to  take  a  picture  at  the  close  of  this 
session,  and  that  anyone  who  wished  to  be  photographed  should 
remain  until  the  close  of  the  afternoon  proceedings. 

The  President  then  announced  that  the  next  paper  on  the 
programme  was  that  by  Mr.  B.  E.  Chollar,  of  Kansas  City,  Mo. ,  on 

THE  EVOLUTION  OF  THE  ENGINEER. 

Owing  to  Mr.  ChoUai^s  absence,  the  paper  was  read  as  follows 
by  Mr.  W.  E.  Steinwedell: 

I  am  asked  to  prepare  something  about  the  engineer — not  an 
essay  on  engineering,  its  history  or  its  practice,  especially,  but  a 
little  about  the  engineer  in  general;  the  whence  of  the  engineer; 
the  why  of  the  engineer;  the  how  of  the  engineer;  the  now  of  the 
engineer,  and  the  hence  of  the  engineer. 

The  ''Century  Dictionary,"   in  defining  the  word    engineer. 
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engineering,  etc.,  says  in  part  as  follows:  Engineering  (verbal 
noun  of  efigineer) ,  the  art  of  constructing  and  using  engines  or 
machines;  the  art  of  executing  civil  or  military  works  which 
require  a  special  knowledge  of  machinery,  or  of  the  principles  of 
mechanics;  careful  management  or  maneuvering.  (See engineer, 
verb.) 

Engineer  (verb)  to  plan  and  direct  the  formation  of;  to  direct 
as  an  engineer  as,  to  engineer  a  canal  or  tunnel.  To  guide  or 
manage  through  or  over  obstacles  by  contrivance  or  effort;  as  to 
engineer  a  bill  through  congress.     (See  engineer,  noun.) 

Engine  (noun)  from  the  Latin  ingenium^  innate  or  natural 
quality;  genius;  a  genius;  an  invention;  in  later  Latin,  a  war 
engine;  a  batterifig  ram.  In  old  and  obsolete  English,  innate  or 
natural  quality;  ingenuity;  craft;  skill.  Chaucer  says:  **I  ne 
userpe  not  to  have  founden  this  werke  of  my  labour  or  of  myne 
enginV  Puttenham,  also:  **Such  also  as  made  most  of  their 
works  by  translation  out  of  the  Latine  and  French  toung  and 
few  or  none  of  their  owne  engine,'' 

A  later  meaning  but  still  obsolete  is  an  artful  device  or  con- 
trivance; a  skillfully  devised  plan  or  contrivance  or  method,  a 
subtle  artifice.     A  more  mDdern  meaning  ]is :    An  instrumental 
agent  or  agency  of  any  kind;  anything  used  to  effect  a  purpose;, 
an  instrumentality. 

**An  age  when  the  Dutch  press  was  one  of  the  most  formid- 
able ^i^/«^5  by  which  the  public  mind  of  Europe  was  moved.'* 
— Macaulay. 

An  apparatus  for  producing  some  mechanical  effect;  especially 
a  skillful  mechanical  contrivance. 

Thus  far  in  the  early  use  of  the  w^ord  engine  the  connection 
between  natural  born  ability  and  war  engines  and  battering  rams 
is  not  clear.  The  Bible,  however,  sheds  light  on  the  matter. 
The  26th  chapter  and  15th  verse  of  Second  Chronicles  (speaking 
of  King  Uzziah)  says:  *'And  he  made  in  Jerusalem  engines^ 
invented  by  cunning  men,  to  be  on  the  towers,  and  upon  the  bul- 
warks to  shoot  arrows  and  great  stones  withal."  The  word  cun- 
ning in  the  time  of  King  James  I.  had  a  more  respectable  mean- 
ing than  it  has  at  the  present  time.  Cunning  is  literally  know- 
ing, and  especially  knowing  how.  It  is  from  the  same  origin  as 
the  word  can  (in  obsolete  form  con  or  to  con),  to  know;  later  ta 
know  how  to  do;  to  be  able  to  do. 
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Hence  we  may  infer  that  the  original  engineer  was  a  man  of 
natural  ability  and  who  knew  how  to  do  things.  His  principal 
work  in  early  times  was  probably  to  furnish  brains  for  kings,  to 
show  them  how  to  win  their  battles,  to  fortify  and  capture  cities, 
to  build  their  roads  and  bridges,  and  to  move  their  armies. 

The  civil  engineering  of  the  ancients  was  not  great.  The 
demand  for  transportation  was  small,  yet  they  built  canals,  but 
knew  nothing  of  locks;  they  knew  little  of  mechanics  and  less 
of  hydraulics.  They  had  no  big  pumps,  hence  no  big  mines. 
They  built  aqueducts  and  ditches,  but  knew  little  about  the  flow 
of  water. 

The  ancient  speculative  philosophers  were  not  conductive  to. 
the  development  of  technical  engineering.  Their  philosophy 
was  mental  gymnastics.  They  didn't  experiment.  They  assert- 
ed, but  did  not  prove.  They  generalized  and  concluded  from 
individual  cases.  They  reasoned,  each  man  for  himself,  and 
there  were  about  as  many  kinds  of  philosophy  as  there  were  of 
philosophers.  One  man,  for  instance,  thought  there  were  4 
primal  elements.  Another  thought  water  to  be  the  ultimate  mat- 
ter, while  another  didn't  believe  it  was  water  but  was  air,  because 
air  g^ves  life  and  is  infinite.  Democritus  thought  the  world  was 
made  of  ultimate  atoms,  but  the  atoms  that  Democritus  had  in 
his  mind  were  not  the  atoms  of  Dal  ton. 

The  ancient  philosophers  were  thrifty;  they  taught  for  money. 
They  got  as  many  pupils  as  possible,  and  tried  to  make  them 
believe  as  they  did.  Their  thinking  power  was  immense,  but  it 
was  not  the  power  of  doing  things.  They  lacked  the  how,  and 
were  not  engineers.  Fortunately  there  were  a  few  men  of 
another  kind.  Archimedes  did  things.  He  was  an  engineer,  a 
military  engineer.  He  was  engineer-in-chief  to  the  king,  and 
helped  to  defend  Syracuse  from  the  Romans.  He  experimented. 
He  found  out  not  only  that  the  king's  crown  had  been  **  faked," 
but  also  how  much  silver  had  been  substituted  for  gold.  He 
invented  the  lever,  and  offered  to  take  the  contract  to  move  the 
earth  provided  somebody  wonld  find  him  a  place  to  stand.  The 
mediaeval  philosophers  were  as  bad  as  the  ancients.  The  schol- 
astics held  sway  for  i,ooo  years.  They  argued  and  argued;  they 
fought  and  fought — they  worse  than  fought,  they  **  scrapped '*" 
about  the  difference  between  tweedledee  and  tweedledum,  and 
the  world  was  no  better  off  for  them. 
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During  th<  15th  cenciir>-  things  took  a  diange  for  the  better. 
\?o(^rTLicu5  tocrid  oat  for  sore  that  the  earth  and  planets  revolve 
round  ihe  sun.  He  knew  how  to  do  it,  and  did  it.  He  was  an 
engineer:  no:  a  techaioil  engineer  in  the  modem  sense,  but  he 
was  a  great  engineer  all  the  same.  Kepler  verified  Copernicus, 
and  vlemou>:rated  the  three  great  laws.  He  knew  how  to  do 
thiug:^.  anvl  was  the  greatest  of  all  engineers  up  to  his  time. 

Galileo  was  an  engineer.  He  did  things^  He  disoovered  the 
moons  of  Jupiter,  worked  out  the  pendulum,  cxmfirmed  Coper- 
nicus, and  helped  Newton  on  his  way  to  the  law  of  gravitation. 
Boyle  and  Mariotte  were  engineers.  Torricelli  was  an  engineer. 
He  found  out  what  makes  a  pump  work,  and  Pascal  verified  him. 
The  1 6th  and  17th  centuries  were  great  for  doing  things.  The 
road  to  modem  technical  engineering  was  built  during  that  time. 
Hverx'body  that  knew  anything  seemed  to  be  at  work. 

Bacon,  though  not  a  scientist,  was  the  grandest  engineer  of 
all.  It  was  left  to  him  to  reorganize  philosophy,  and  put  it  on  a 
dividend  earning  basis.  Before  his  time  physical  science  was 
sporadic  and  desultor>'.  Bacon  held  that  all  science  is  phjrsical 
science,  and  is  based  upon  experiment.  Conclusions  drawn  from 
experiment,  although  they  may  be  false  and  fail  even  in  the  long 
run,  will  lead  to  other  and  similar  conclusions,  so  that  in  the  end 
the  errors  will  correct  themselves,  and  finallv  the  true  condu- 
sions  will  be  arrived  at.  A  few  had  used  methods  similar  to 
Bacon's  before  his  time,  but  Bacon  completed  and  published  the 
inductive  method  to  the  world. 

The  greatest  of  all  great  engineers  in  the  modern  sense  of  the 
word  was  James  Watt,  who  produced  that  mighty  engine  that 
started  the  wheels  of  industry  agoing  and  which  will  keep  going 
as  long  as  time  lasts.  He  made  all  engineering  possible.  He  did 
more,  he  made  the  impossible  not  only  possible,  but  easy.  Words 
fail  to  detail  and  the  human  mind  fails  to  comprehend  the  good 
that  the  invention  of  Watt  did  for  civilization.  Watt  fiu'nished 
the  mechanical  power,  and  that  other  gigantic  engine,  the  joint 
stock  company,  backed  by  the  brains  of  the  business  engineer, 
furnished  the  financial  power  that  has  moved  the  world. 

Up  to  Watt's  time  the  universities  and  colleges  recognized  only 
three  learned  professions — Law,  Theology  and  Medicine.  Law 
was  present  practice  of  past  experience.  Theology  was  present 
•consideration  of  the  future  state.     Medicine  was  the  practice  of 
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making  people  think  they  knew  all  about  something  that  the3r 
know  very  little  of.  Attorney  means  proxy,  priest  means  an  old 
man,  and  doctor  means  a  schoolmaster.  They  were  not  engineers; 
they  did  not  do  things.  The  modem  physician  and  surgeon  are 
engineers;  the  physician  is  a  natural  philosopher,  and  the  surgeon 
is  a  hand  worker.  There  was  a  demand  for  trained  engineers  who- 
could  not  get  their  education  at  the  colleges,  but  had  to  go  else- 
where. The  engineer  had  no  standing  then,  but  now,  like  Abou 
ben  Adhem,  **his  name  leads  all  the  rest."  For  many  years 
technical  engineers  were  self-educated,  but  eventually  the 
demand  became  so  great  that  technical  schools  were  established 
in  Europe,  and  up  to  about  1825  an  American  who  wanted  a 
technical  training  had  to  go  to  Europe  for  it.  The  Rensselaer 
Polytechnic  was  established  about  that  time,  and  was  quickly 
followed  by  others.  At  the  present  time  there  are  hundreds,  but 
not  enough.  The  great  demand  in  this  country  for  technically^ 
trained  engineers  dates  from  the  time  when  iron  could  be  pro- 
duced profitably.  The  next  great,  and  greatest  demand  came 
with  the  invention  of  the  electro-magnetic  dynamo.  The  techni- 
cal schools  are  turning  out  young  engineers  by  thousands,  and 
yet  the  demand  for  good  men  exceeds  the  supply. 

The  young  engineer  must  know  how  to  do  things  and  to  da 
them  well;  to  that  end  he  must  be  educated.  Education  implies 
information,  instruction,  teaching,  training  and  learning.  By^ 
information  you  know  more,  by  instruction  you  understand  more, 
by  teaching  you  learn  to  do  things  better,  by  training  you  learn, 
how  to  act  better.  You  can  buy  information,  you  can  buy  instruc- 
tion, you  can  buy  teaching,  you  can  buy  training,  but  you  have 
to  learn  for  yourself.  You  can't  buy  learning;  you  must  work 
for  it. 

In  these  days,  when  the  world  is  moving  in  geometrical  pro- 
gression, there  is  little  chance  for  handmade  education  to  compete 
successfully  with  the  big  educational  engines.  The  student  had 
better  work  at  something  else  to  enable  him  to  buy  his  education 
than  to  attempt  to  make  it  himself.  The  technical  schools  have 
the  instructors,  the  teachers,  the  trainers,  the  appliances;  in  fact, 
they  supply  everything  except  the  work.  If  the  would-be 
engineer  has  not  got  the  innate  ability  he  had  better  keep  away 
from  a  technical  school  and  take  up  some  other  line  of  business  or 
if  he  expects  to  succeed  without  hard  work  he  had  better  keep  out» 
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The  colleges  complain  of  the  bad  spelling  of  their  students, 
:and  the  technical  schools  complain  that  many  of  their  graduates 
are  unable  to  write  a  report  in  decent  English.  It  behooves  the 
student  to  get  a  good  English  education  to  begin  with,  and  not 
to  spend  his  time  and  money  to  get  the  three  R*s  in  a  college. 
Work  hard,  but  don't  cram.  Don't  make  notes  on  your  shirt 
>cuffs  for  examination  Nothing  is  hard  when  you  underst^d 
it.  The  schools  will  push  you  too  hard  and  you  must  work  all 
the  harder  for  it.  Don't  think  you  are  educated  the  moment 
you  get  your  diploma;  you  will  have  then  only  found  out  how 
little  you  know.  Diploma  means  a  folded  paper.  A  diploma  is 
'Only  a  letter  of  recommendation.  Be  careful  how  you  use  it, 
lest  you  cast  discredit  on  the  giver.  You  will  probably  use  it 
only  once;  the  next  time  you  will  try  for  a  letter  from  the 
■**boss."  It  will  be  better.  Keep  on  reading  and  studying. 
You  will  forget  your  information  but  not  your  knowledge. 

An  engineer  is  not  much  of  an  engineer  when  he  is  only  an 
•engineer  and  nothing  more.  He  must  be  an  engineer  and  a  good 
•deal  more.  An  engineer  is  the  man  who  knows  how  to  do  things 
•and  many  things. 

DISCUSSION. 

The  President — Gentlemen,  any  discussion  upon  this  paper? 
Being  of  a  philosophical  nature,  possibly  it  does  not  admit  of 
very  much  discussion. 

Mr.  Magee — Is  it  in  order  for  a  visitor  to  say  a  word  here  ? 

The  President — We  would  be  very  glad  to  have  you  do  so, 
Mr.  Magee. 

Mr.  Magee — I  would  like  to  know  what  the  opinion  of  the 
"engineers  present  is  on  the  engineering  courses  offered  in  corres- 
pondence schools.  There  are  a  great  many  young  men  who  have 
had  no  opportunity  for  a  technical  education,  some  of  whom 
liave  hardly  a  high  school  education,  and  yet  they  want  to  learn 
more  about  the  inside  of  the  gas  business.  Some  of  them  are 
thinking  of  taking  up  the  correspondence  school  courses.  I 
-would  like  to  have  an  expression  from  the  engineers  here  as  to 
the  value  of  those  courses. 

The  President — I  think  Mr.  Magee' s  question  has  quite  a 
pertinent  bearing  upon  this  paper,  and  I  would  like  to  hear  from 
.some  of  the  engineers  present  in  regard  to  these  correspondence 
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:schools  that  Mr.  Magee  is  inquiring  about.     Mr.  Doty,  will  you 
^ve  your  opinion  on  the  subject  ? 

Mr.  Doty — It  is  rather  difficult  to  express  an  ex  cathedra 
•opinion,  or  an  opinion  based  absolutely  upon  the  facts.  I  have 
had  some  experience  with  correspondence  schools,  and  especially 
in  directing  young  men  who  have  taken  their  work.  I  think  in 
general  they  are  good.  Of  course,  it  can  safely  be  said  that  there 
is  room  for  improvement  in  them.  It  was  rather  difficult  some- 
times to  get  exactly  at  the  work  these  correspondence  schools  are 
trying  to  do,  so  far  as  their  application  to  gas  engineering  is 
concerned,  but  I  am  a  firm  believer  in  education  generally,  and 
all  education  is  good.  It  seems  to  me  almost  impossible  to  get 
education,  even  by  these  correspondence  schools,  that  is  not 
good.  The  American  Gas  Light  Association  is  conducting  a 
Correspondence  Class  in  gas  engineering  which,  to  my  mind,  is 
far  superior  to  the  work  that  is  carried  on  by  the  correspondence 
schools.  The  work  is  directed  with  much  more  intelligence;  I 
think  that  there  is  less  padding.  The  chief  objection  I  have  to 
the  correspondence  school  instruction  papers  that  I  have  seen  is 
so  much  padding;  but  that  may  be  necessary.  They  probably 
knew  the  class  of  students  a  great  deal  better  than  I  do.  It  seems 
to  me  that  young  men  can  get  information  from  the  Correspond- 
ence Class  of  the  American  Gas  Light  Association  that  will  be 
far  more  valuable  to  them  than  they  can  get  from  the  corres- 
pondence schools  such  as  I  imagine  the  gentleman  has  in  mind; 
but  I  would  not  let  the  impression  get  out  that  I  discourage 
any  of  the  schools.  The  correspondence  school  is  better  than 
nothing.  If  you  cannot  get  the  advantages  of  the  Educational 
Class  of  the  American  Gas  Light  Association,  take  up  the  work 
-of  the  correspondence  schools.  It  probably  will  cost  you  more 
money,  and  you  will  be  longer  in  getting  the  information  you 
want;  but  the  mere  fact  that  you  are  trying  to  do  something  will 
lead  on  to  something  better,  and  you  will  soon  get  a  grasp  for  your- 
self from  your  association  with  the  industry,  if  you  are  engaged 
in  the  industry,  and  from  association  with  the  men  who  are  doing 
the  work  in  the  industry,  that  will  lead  you  on  and  up.  I  think 
we  are  greatly  indebted  to  Mr.  Chollar  for  his  paper.  As  the 
President  has  said,  it  is  to  a  certain  extent  a  philosophic  paper. 
We  who  know  Mr.  Chollar  know  him  as  an  engineer  of  ripe 
experience  and  mature  judgment,  and  he  is  an  engineer  in  the 
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sense  of  the  man  who  does  things.  Mr.  Chollar,  more  than  that, 
is  an  engineer  by  diploma.  It  is  not  necessary  for  me  to  state 
that  Mr.  Chollar  graduated  from  the  University  of  the  City  of 
New  York  shortly  before  the  Civil  War,  and  rendered  services  to 
his  country  during  the  war  in  the  engineering  corps.  This  we 
know.  lie  has  spent  a  lifetime  in  engineering  work,  and  has 
freely  given  of  his  knowledge,  freely  made  sacrifices  of  his  time, 
for  the  advancement  of  Association  work.  I  believe  that 
Mr.  Chollar  has  the  proud  distinction  of  being  the  man  who  has 
written  the  most  papers  for  the  different  gas  associations,  and  I 
am  sure  that  we  should  give  the  greatest  heed,  pay  the  greatest 
attention  to  the  wisdom,  the  ripe,  mature  wisdom,  the  good, 
kindly  expressions,  a  man  like  Mr.  Chollar  can  give  ns.  It  will 
Ik?  probably  an  encouragement  for  the  professors  who  came  here 
from  the  University  of  Wisconsin  to  know  that  there  are  in  the 
jjas  industry  engineers  like  Mr.  Chollar,  who  can  give  their 
thoughts  to  us,  and  we  can  profit  from  the  study  and  absorption 
of  the  lhou>;hts  given. 

Mr.  Norris — Regarding  correspondence  schools,  I  have 
nalurally  come  more  in  contact  with  the  work  of  the  Correspond- 
ence Class  of  the  American  Gas  Light  Association  than  the 
corresjwndence  schools  such  as  that  at  Scrantbn,  but  it  so 
hap|K»ns  that  at  one  of  our  small  works  in  New  York  State  it 
seems  to  he  the  thing  for  our  men  to  join  that  Scranton  school. 
It  may  be  a  coincidence,  and  it  may  be  the  result  of  that,  but  that 
one  little  place  has  turned  out  more  foremen  for  other  works, 
more  suiK^intendents  of  little  places,  than  I  think  all  the  rest  of 
the  Class  put  together.  I  don't  know  whether  it  is  the  influence 
of  the  superintendent  there  on  those  men,  but  I  suppose  he  has 
half  a  dozen  men  right  along  who  take  the  correspondence 
courses  at  the  Scranton  school,  and  it  seems  to  be  very  effective 
in  enabling  those  men  to  rise  to  a  certain  point.  Of  course,  the 
work  of  the  Educational  Class  of  the  American  Gas  Light 
Association  is  a  little  bit  more  ambitious  than  the  courses  taken 
by  these  men,  and  requires  more  study,  and  carries  the  men 
further  in  the  long  run.  I  thought  this  experience,  such  as  it  is, 
might  have  some  bearings  on  Mr.  Magee's  question. 

Mr.  Forstall — In  moving  a  vote  of  thanks  to  Mr.  Chollar 
for  his  paper,  I  would  like,  with  the  permission  of  the  A.ssocia- 
tion,  to  ride  a  little  hobby  of  mine  for  a  minute  or  two.     Mr. 
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Chollar  says  it  behooves  the  student  to  get  a  good  English 
education  to  begin  with.  I  think  possibly  I  have  expressed 
myself  to  this  Association  on  the  subject  before;  I  certainly  have 
to  other  Associations.  To  my  mind,  the  great  fault  of  the 
ordinary  engineering  education  is  its  narrowness.  It  tries  to 
teach  a  man  a  lot  of  stuff,  if  I  may  be  allowed  to  call  it  so, 
which  is  supposed  to  be  practical,  and  I  have  known  quite  a 
number  of  college  students  who  objected  to  things  in  their  course 
which  were  supposed  not  to  have  practical  bearings  after  they 
got  out  of  the  university  or  the  college.  You  will  find,  however, 
by  looking  over  and  reviewing  the  career  of  the  successful  engi- 
neers, that  they  have  not  been  the  men  whom  the  college  has 
attempted  to  train  in  a  specialty;  they  are  the  men  who  before 
entering  business  life  have  had  a  broad  training,  that  covered  a 
number  of  subjects,  and  have  specialized  after  they  left  cc^lege. 
For  that  reason  I  am  always  a  little  skeptical  when  I  hear  any- 
body advocate  the  starting  of  a  course  in  gas  engineering  as  an 
undergraduate  college  course.  All  that  a  good  gas  engineer  or 
a  good  electrical  engineer  needs  is  a  good  course  in  mechanical 
engineering.  Or  I  may  go  even  farther  than  that  and  say  that 
you  can  probably  make  a  better  gas  engineer  or  a  better  electrical 
engineer  out  of  a  man  who  has  had  3  years  of  an  academic 
course,  leaving  out  possibly  the  Greek  and  Latin,  and  then  has 
taken  i  year  or  possibly  2  years  of  a  mechanical  engineering 
course,  than  you  can  make  out  of  a  man  who,  without  any  pre- 
paratory general  education,  has  gone  to  a  technical  college  and 
taken  a  strictly  technical  course  of  4  years.  I  would  like  to 
move  a  vote  of  thanks  to  Mr.  Chollar  for  his  paper.    [Seconded.] 

The  President — Before  putting  the  motion,  I  wish  to  say 
that  I  am  both  surprised  and  pleased  at  the  amount  of  discussion 
which  the  paper  has  brought  forth,  and  at  the  thoughtful  dis- 
cussion that  has  been  rendered  on  the  subject  of  the  engineer. 
[The  motion  was  carried.] 

The  Secretary  read  the  following 

TELEGRAM  FROM  MR.  H.  L.  DOHERTY  : 

James  W.  Dunbar,  Secy.  Western  Gas  Association :  Much  to 
my  regret  it  will  be  impossible  for  me  to  attend  the  28th  conven- 
tion.    My  best  wishes  for  a  highly  successful  convention,  and  a 
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plea  for  favorable  action  on  any  matter  which  comes  up  aiming 
to  secure  better  Association  work,  which  will  prove  beneficial  to 
the  fraternity.  Henry  L.  Dohertv. 

The  President — Gentlemen,  there  being  nothing  further  on 
the  programme,  we  will  now  stand  adjourned  until  tomorrow 
morning. 

SECOND  DAY-MORNING  SESSION. 

The  Association  reassembled  at  ro:35  a.  m.,  Thursday,  May  i8, 
1905.  The  President  having  called  the  meeting  to  order, 
announced  that  the  Secretary  would  read  a 

SUPPLEMENTAL  REPORT  FROM  THE  BOARD 

OF  DIRECTORS.       ' 

Chicago,  May  18,  1905. 

A  meeting  of  the  Board  of  Directors  of  the  Western  Gas 
Association  was  held  at  10  a.  m..  May  18. 

On  motion  of  Mr.  Doty,  it  was  voted  that  Prof,  Frederick  E. 
Tumeaure,  Dean  of  the  College  of  Engineering,  University  of 
Wisconsin,  Madison,  Wis.,  and  Charles  F.  Burgess,  Professor  of 
Engineering  of  the  same  University,  be  transferred  from  asso- 
ciate to  active  membership. 

On  motion,  the  report  was  unanimously  adopted. 

The  President  introduced  Mr.  K.  M.  Mitchell,  of  St.  Joseph, 
Mo.,  who  read  the  following  paper  on 

KANSAS  OIL. 

The  story  of  Kansas  will  never  grow  old.  Across  its  prairies 
have  come  strange  tales  in  the  years  gone  by;  political,  religious 
social  revolutions  hav^e  followed  one  another,  sometimes  with 
startling  suddenness.  Kansas  has  never  failed  the  public  with 
something  new,  something  novel  something  worth  while.  Many 
years  ago  it  was  "Bleeding  Kansas."  The  writer  recalls  the 
time  when  he  viewed  wagon  after  wagon  passing  through  St. 
Joseph  (which  is  situated  on  one  side  of  the  Missouri  river,  with 
Kansas  on  the  other  side)  into  Kansas.  I  remember  one  wagou 
had  painted  on  the  side  of  the  canvas-covered  top  the  following 
inscription:     "Kansas   or   bust."     Six  months   later   the  same 
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wagon  made  its  way  back  into  Missouri  with  this  inscription  on 
the  cover:  **Busted  by  gum.*'  Missouri  took  care  of  the  refu- 
gees; gave  them  food  and  shelter. 

Kansas  struggling  a  few  years  ago  to  pay  off  a  heart-breaking 
load  of  indebtedness,  is  alive  to-day  with  the  hums  of  factory 
wheels,  the  flare  of  furnaces  in  foundry  and  glass  plants,  brick 
yards  and  smelters,  flour  mills,  sorghum  mills,  cotton  mills, 
operated  at  a  cost  for  fuel  infinitesimal  when  compared  with 
those  200  miles  away.  Kansas  has  an  oil  and  gas  field  larger 
and  better  than  any  west  of  Indiana,  excepting  only  California. 
Kansas  has  the  goods  ready  to  deliver.  The  oil  and  gas  belts 
run  in  a  southwest  direction  across  the  southeastern  part  of  the 
State. 

Wilson  county  was  the  scene  of  the  first  oil  and  gas  develop* 
ment.  George  W.  Chase,  a  teacher  in  the  Deaf  and  Dumb 
Asylum,  at  Olathe,  in  1888,  visited  friends  in  Wilson  county. 
Chase  thought  Wilson  county  likely  to  be  the  crust  above  great 
oil  and  gas  deposits,  and  did  all  he  could  to  awaken  the  interest 
of  men  with  means,  and  while  he  failed  to  arouse  the  people  of 
Neodesha,  he  accomplished  the  desired  result  in  other  counties. 
Gas  was  found  at  Cherryvale,  in  Montgomery  county.  In  Decem- 
ber, 1892,  William  M.  Mills,  of  Osawatomie,  discovered  oil 
adjoining  the  town  site  of  Neodesha,  on  the  east. 

He  formed  a  partnership  styled  Guffey,  Galey  &  Mills.  They 
leased  large  tracts  of  land  (700,000  acres)  in  Wilson,  Allen, 
Neosho,  Bourbon,  Woodson,  Elk  and  Montgomery  counties. 
These  leases  were  not  much  different  from  those  made  nowadays. 

They  gave  to  the  company  the  privilege  of  drilling  on  the  land 
for  ten  years;  they  provided  for  a  royalty  of  25  cents  an  acre  each 
year,  to  be  paid  if  drilling  was  not  begun  within  2  years,  and 
they  contained  a  promise  to  pay  the  landowners  one-tenth  of  the 
crude  product  stored  in  tanks.  If  gas  and  not  oil  developed,  the 
landowner  was  to  receive  free  light  and  fuel  for  domestic  use  and 
$50  a  year  for  every  well  utilized  by  the  lessees. 

The  first  real  valuable  gas  well  drilled  was  in  1893,  3  titles 
northwest  of  Neodesha.  Fifteen  wells  were  drilled  that  year,  13 
of  which  were  oil  producers.  In  1895  they  built  2  steel  oil  stor- 
age tanks,  with  a  capacity  of  35,000  gallons  each.  Into  these 
tanks  they  piped  the  crude  oil  which  had  accumulated  in 
numerous  small  tanks. 
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In  iH*>>  (luffoy  &  Galey  >^'ere  absorbed  by  a  company  known 
III  \\\v  woiUl  rts  the  Forest  Oil  Company,  which  was  in  reality 
\\\v  Sluiuhml  Oil  Coui|>any.  In  January,  1897.  the  Forest  Oil 
CotuiMiuy  iKvamc  the  Prairie  Oil  and  Gas  Company,  and  in  the 
(iillowiuK  June  n  refinery  was  built,  which  had  a  capacity  of  500 
ImnrlH  a  ihiy,  und  it  treatoil  the  product  of  the  company  that 
iiwikmI  it,  Tlio  pumping  was  done  with  the  "shackle-rod" 
NVhtrni.  a  tloviix*  arrnuKotl  on  the  plan  of  eccentrics,  whereby  a 
ilo/cn  or  ujorc  wells  may  Ik*  pumped  from  one  wheel,  the  rod 
cxtcudiuK  fJ*>«H  "11  ^i*^^'^  ^f  ^l^c  power  house,  and  being  supported 
on  |H)sts.  One  man  could  care  for  the  engine  which  burned  gas. 
The  farmer  >;ot  liis  )H)rtion,  but  hardly  fair  compensation  from 
the  nu*n  who  were  inakinjj  money  while  the  farmer  plowed  and 
hurvestoil  the  lands  that  were  yielding  independence  to  others. 

The  average  ilcpth  of  the  well  in  Wilson  county  is  850  feet. 
I'rotn  2  to  3  weeks  is  reijuireil  to  drill,  and  the  cost  varies  from 
$1  ,SoK>  to  $2.Six^,  the  latter  figure  including  the  string  of  tools. 

The  developments  in  the  Chanute  oil  and  gas  fields  are  very 
extensive.  The  country  is  a  forest  of  derricks,  power  plants  and 
pumping  stations.  Mr.  I.  N.  Knapp,  a  well  known  gas  man, 
now  of  Chanute,  Kas.,  is  a  large  producer.  He  has  over  80  wells 
producing  oil.  He  furnished  the  Kansas  City,  Missouri  Gas 
Company,  Kansas  City  Nut  and  Bolt  Company  and  the  Omaha 
Gas  Company  with  oil  for  a  number  of  years.  He  said  to  the 
writer  in  a  letter  of  May  i,  1901:  **Kansas  oils  have  no  appre- 
ciable amount  of  sulphur,  and  in  this  respect  are  superior  to  oils 
from  the  Ohio  fields.  There  is  no  practical  difference  between 
the  Kansas  and  Ohio  oils  so  far  as  the  enrichment  of  water  gas 
is  concerned.  I  have  sold  over  100  tank  cars  of  oil  for  gas  making 
purposes,  and  I  know  from  analysis  and  working  tests  that  the 
above  statements  are  correct.     Yours  very  truly,  I.  N.  Knapp." 

The  Prairie  Oil  &  Gas  Company  began  laying  a  large  pipe 
from  the  oil  fields  in  Kansas  to  its  new  oil  refinery  located  at 
Kansas  City,  Mo.  This  line  is  now  completed,  and  the  refinery 
is  in  operation.  The  Prairie  Oil  &  Gas  Company  (which  is 
owned  by  the  Standard  Oil  Company),  laid  its  pipes  to  every 
producer  who  had  a  fair  production  of  oil,  paying  them  31  cents 
to  72  cents  a  barrel,  according  to  the  gravity  of  the  oil.  Oil 
whose  gravity  was  22  to  28  brought  31  cents  a  barrel,  and  that 
with  a  gravity  of  32  brought  72  cents  a  barrel.  The  result  was 
that  the  production  was  tremendous — too  great  to  be  handled  by 
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the  Standard  Oil  Company;  then  came  a  reduction  in  the  price. 
Trouble  began.  The  Legislature  of  the  State  of  Kansas  took  a 
hand,  and  will  build  a  State  oil  refinery.  A  number  of  inde- 
pendent refineries  are  now  being  built  by  the  producers  who  have 
banded  together. 

The  Standard  Oil  Company  will  take  only  a  portion  of  the 
highest  grade  of  oil.  The  indications  are  that  the  producers  will 
be  compelled  to  purchase  tank  cars  to  transport  the  oil  to  the 
market,  which  will  be  sold  for  gas  and  fuel  purposes. 

The  Webster  Refining  Company,  of  Humboldt,  Kas.,  is  an 
independent  refiner  of  oil  and  has  been  doing  business  for  2  years. 
We  have  used  the  oil  from  this  refinery  since  June  of  last  year, 
and  find  the  gravity  to  vary  from  24°  to  28°;  4.27  gallons  of  oil 
are  required  to  produce  1,000  cubic  feet  of  gas,  with  a  candle 
power  of  22.  The  coke  used  is  35.4  pounds;  the  analysis  of  the 
oil  was  made  by  the  Laclede  Gas  Light  Company,  St.  Louis, 
Mo.,  and  is  as  follows: 

Distillation  Test  made  March  gth,  igoj,  Webster  Refining  Com- 
pany, Humboldt,  Kas, — Specific  gravity  of  sample  at  60^  F.,  27.3^ 

B.     Fraction  10  per  cent,  by  volume. 

Sp.  Gr.  Baume. 

1st  Fraction 95°  C.  160°  C.  \  .^  _ 

2d        '*          i6o     ••  190    •*  i  ^^^ 

3d        "          190    •'  250    -  \ 

4th       »•          250     •♦  265     "  /^^  5 

5th       -          255     "  270    *'  1 

6th       •*          270     ••  278    ♦•  P^  5 

7th       -          278    -  305     'M-o  q 

8th       "          305     "  340     ♦«  f  30  5 

9th       "          340     •'  360    *♦  \ 

loth       ♦*          / 

Coke  (by  weight)  3.20  per  cent.  The  last  3  fractions  have  an 
odor  like  kerosene. 

Distillation  Test  made  March  8,  190^,  on  Oil  from  Neodesha, 
Kas. — Specific  gravity  of  sample  at  60°  F.,  32.80°  B.  Fractions 
10  per  cent,  by  volume. 


1st  Fraction 95* 

2d 

3d 
4th 
5th 
6th 
7th 
8th 
9th 
10th 
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Sp.  Gr. 

Baume. 

95°  C. 

201°  C. 

52.1 

201  •• 

298  " 

38.8 

298  *• 

320  ** 

33  9 

320  •' 

347  " 

304 

337  ** 

350  •• 

295 

350  " 

29.0 

27.9 

27.8 

27.0 
26.9 

Coke  (by  weight)  .98  per  cent.     The  average  sediment   in  a 
series  of  samples  showed  .72  per  cent,  by  volume. 
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Coke  <"  by  weight '  2.10  percent.  The  last  5  fractions  were 
li>>;ht  rolored  when  first  distilled,  but  on  standing  turned  to  a  very 
dark  (o]r>r. 
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Distillation  Test  made  June  2j,  1904,  on  Oil  from  Whitings  Ind. 
— Specific  gravity  of  oil  at  60°  F.,  35°  B.  Fractions  10  per 
cent,  by  volume. 

Sp.  Gr.  Baume. 

1st  Fraction 60°  C  175°  C  58.2 

2d        ••        175    "  265    ••  44.5 

3d        "        256    "  294    "  39.5 

4th      *•        294    "  315    ••  37.0 

5th      **        315    "  330    '•  35.5 

6th      ••        330    "  337    •*  34.7 

7th      **        337    **  340    "  33-7 

8th      *•        340    "  360    *•  31.9 

9th      *'        29.0 

loth      '•        

Coke  (by  weight)  i  per  cent. 

Distillation  Test  made  April  14^  1905,  on  Oil  from  Indian  Terri- 
tory,— Specific  gravity  of  sample  at  60°  F.,  32.8°  B.  Fraction 
10  per  cent,  by  volume. 

Spr.  Gr.  Baume. 

1st  Fraction 85°         140°  > 

2d  '*         140  225    i  ^^ 

3d  '*         225  285   \ 

4th     '*     285       316  r^^ 

5th  - 316  354   \ -2 

6th  •*  354  360   i^^ 

7th  -  360  )    8 

8th  "  /^^ 

9th 
loth 

Coke  (by  weight),  1.82.     Fraction  clear. 

The  daily  oil  production  in  Kansas,  before  the  Standard  Oil 
Company  curtailed  its  purchases,  was  in  the  neighborhood  of 
25,000  barrels,  oil  of  all  gravities.  The  sales  were  only  8,500 
barrels  and  this  great  surplus  was  stored  in  large  tanks  on  the 
fields.  The  Standard  Oil  Company  will  now  take  only  oil  with 
a  gravity  of  30°  and  over.  The  low  grade  oil  is  not  being  pur- 
chased and  the  producers  of  oil  of  a  gravity  less  than  30  are 
wondering  what  they  will  do  with  their  production. 

The  President — Before  discussing  this  paper  we  will  hear 
the  paper  on  Texas  oil,  by  Mr.  Thomas  D.  Miller.  The  two 
topics  being  so  closely  related,  I  think  we  had  better  discuss  the 
two  papers  at  the  same  time. 

The  President  introduced  Mr.  Thomas  D.  Miller,  of  New 
Orleans,  I^a.,  who  read  the  following  paper  on 
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THXAS  OIL  FIELDS. 

••VV«,  Hir;  Ihf  country  was  full  of  it.    Isaac  knew  all  abont  it.     Yon 
ffHil  the  Hi!)le."-Tht  CapUin's  Story— Mark  Twain. 

The  existence  of  petroleum  in  Texas  seems  to  have  been 
mentioned  as  far  back  as  i860  where  a  small  lake  within  100 
miles  of  Houston  is  described  as  filled  with  bitumen  and  having 
in  its  center  a  spring  which  discharged  during  the  summer 
months  an  oily  liquid,  presumably  petroleum. 

NACHOGDOCHES. 

Oil  in  Texas  seems  to  have  been  discovered  by  two  hunters 
in  1867  while  on  a  hunting  expedition  at  a  point  about  15  miles 
southeast  of  Nachogdoches.  Subsequently  a  well  was  drilled 
about  one  mile  west  of  Melrose  near  the  point  of  discovery 
referred  to.  A  small  quantity  of  oil  was  found  in  the  first  well 
drilled,  but  none  in  the  second  well,  which  was  abandoned  after 
having  been  sunk  80'.  Later  an  eight-inch  well  was  drilled 
and  oil  was  struck  at  70'.  The  first  day  the  well  flowed  from 
250  to  300  barrels  and  then  ceased  flowing.  The  company  con- 
tinued to  drill  wells  until  1889,  and  from  1887  to  1890,  ninety 
wells  were  drilled  in  Nachogdoches  county.  In  1890  there  were 
30  wells  in  this  county,  but  the  oil  was  found  unsuited  for  the 
manufacture  of  illuminating  oils.  It  was  of  a  brownish  red  color 
with  a  peculiar  odor  not  offensive  to  the  degree  that  Pennsylvania 
oil  is.  It  remained  mobile  at  a  temperature  below  zero  Fahren- 
heit, and  at  no  temperature  obtainable  in  the  laboratory  at  hand 
could  solid  paraffin  be  separated.  A  fractional  distillation  was 
made  of  this  oil  in  a  retort  and  the  result  is  shown  in  the 
appendix.  At  the  present  time  the  Nachogdoches  field  has 
known  considerable  activit>%  but  with  no  marked  results  in  the 
increase  of  the  production  of  oil. 

In  the  state  of  Texas  there  are  oil  indications  in  thirty-six 
counties.  Oil  wells  are  in  operation  in  eight  counties,  and  gas 
has  been  discovered  in  thirty-one  counties  in  the  state. 

The  oil  of  the  Gulf  Coastal  Plain,  which  plain  covers  all  the  oil 
wells  of  southeast  Texas,  is  probably  derived  in  part  at  least 
from  the  action  of  decomposing  matter,  animal  or  vegetable,  or 
both. 
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Mr.   Robt.  T.   Hill  oflFers  this  hypothesis  for  the  Texas  and 

Louisiana  oil   fields:     "The  oil   and  salt  pools  of  Texas  and 

Louisiana  are  not  indigenous  to  the  strata  in  which  they  are 

found,  but  are  the  resultant  products  of  columns  of  hot  saline 

water  which  have  accumulated,  under  hydrostatic  pressure,  at 

points  along  lines  of  structural  weakness,  through  thousands  of 

feet  of  shale,  sand  and  marine  littoral  sediments  of  the  coastal 

plain  through  which  oil  and  gas  are  disseminated  in  more  or  less 

minute  quantities.      The  oil  and   sulphur  may    have    floated 

upward  on  these  waters,  and  the  salt  and  dolomite  may  have 

been  crystallized  from  the  saturated  solution.*' 

Note — For  a  complete  discussion  of  the  geology  of  this 
section,  I  would  refer  you  to  bulletin  No.  22,  of  U.  S.  Geological 
Survey,  also  to  bulletin  No.  i ,  of  University  of  Texas  Mineral 
Survey. 

CORSICANA. 

Oil  was  discovered  at  Corsicana,  sometime  prior  to  1894,  by 
Major  Alex.  Beaton,  in  sinking  an  artesian  well  for  a  water 
supply  for  the  inhabitants,  and  at  1,027  feet  struck  a  vein  of  oil. 
This  oil  was  cased  oflF  and  the  boring  continued  to  2,470  feet 
•when  a  good  flow  of  warm  water  was  reached.  The  oil,  how- 
ever, soon  made  its  appearance  through  the  soil,  on  the  outside 
of  the  casing,  and  has  flowed  more  or  less  ever  since.  With  this 
evidence  of  oil,  a  company  was  formed  and  wells  sunk.  The 
wells  vary  in  depth  from  1,000  to  1,040  feet,  to  the  top  of  the 
oil  bearing  sand,  and  the  sand  is  from  ten  to  forty  feet  thick. 
The  oil  rock  is  very  regular  and  dips  to  the  southeast  about  i 
foot  to  the  100  feet.  After  oil  is  struck  it  is  usually  about  24 
hours  before  it  reaches  the  surface.  The  oil  is  forced  up  by  gas, 
and  sometimes  it  throws  the  oil  100  feet  clear  of  the  ground. 

In  January,  1898,  there  were  65  flowing  wells,  and  six  dry 
holes  had  been  dug — a  fraction  less  than  10  per  cent.  The  total 
production  of  these  wells  was  about  900  barrels  per  day.  The 
known  field  at  this  time  was  about  2%,  miles  by  three-fourths  of 
a  mile,  and  it  lays  northeast  and  southwest,  about  20°  to  22^. 

The  elevation  of  Corsicana  is  427  feet  above  the  sea,  therefore, 
the  oil  bearing  strata  is  something  like  600  feet  below  sea  level. 
The  drilling  is  entirely  through  Ponderoso  marl,  and  the  oil 
bearing  rock  is  a  soft  gray  shale,  and  can  hardly  be  called  a  sand. 
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Tilts  CNiinii'uuu  field  produces  two  grades  of  oil;  a  light  and  a 
liiiHvy  nil,  The  l'\^\\{  oil  is  suitable  for  distillation  and  the  pro- 
t\\u  lion  nf  foiniurrcial  burning  oils  and  gasoline  and  is  wcm^  <hi 
Ihr  MMtiki*!  iieurly  double  the  heavy  oil  production  from  the  same 
(ii'hl. 

Ah  M  KiiH  oil  the  lighter  grade  gives  very  satisfactory  results, 
uud  yieldn  from  5.50  to  5.75  candles  per  gallon  of  oil  used,  and 
UH  high  as  3a  candle  |X)wer  gas  has  been  made. 

Two  extensive  plants  for  the  utilization  of  this  oil  have  been 
in  operation  for  several  years  in  the  vicinity  of  this  field. 

From  the  time  of  the  discovery  of  oil  at  Nachogdoches  up  ta 
the  ojKjning  of  the  Corsicana  field  many  wells  were  drilled  for 
water  or  oil  throuj;hout  the  state,  and  many  wells  are  reported 
as  having  small  traces  of  oil. 

BEAUMONT. 

In  1892  a  company  was  formed  for  the  purpose  of  drilling  for 
oil,  gas  or  anything  else,  in  South  Texas  and  a  well  was  sunk  to 
a  depth  of  300  feet  near  Gladys  City  and  but  a  short  distance 
from  the  point  where  the  now  famous  Lucas  gusher  was  brought 
in.  This  company  was  organized  by  Mr.  Patilo  Higgins,  who 
was  later  identified  with  the  Higgins  Oil  and  Fuel  Company,  a 
going  concern  in  Texas  to-day,  and  the  failure  of  the  first  well 
near  Gladys  City  is  attributed  to  the  lack  of  know^ledge  in  drill- 
ing. Mr.  A.  F.  Lucas,  who  had  extended  experience  in  boring 
wells  in  the  salt  district  of  Louisiana,  began  drilling  on  the 
famous  Spindle  Top  the  latter  part  of  1900  and  at  a  depth  of 
1,130  feet  brought  in  the  famous  Lucas  gusher  on  January  loth^ 
1901.  The  oil  came  up  with  terrific  force,  and  rose  to  something 
like  300  feet  above  the  ground.  Its  violence  was  such  that  it 
carried  with  it  12,000  pounds  of  four  inch  pipe  and  practically 
WTecked  the  heavy  derrick  and  tackle,  showering  rocks  and  sand 
with  its  first  flow.  The  well  is  estimated  to  have  yielded  about 
250  barrels  p>er  hour  from  the  start,  and  rapidly  increased  until 
it  was  estimated  that  75,000  barrels  per  day  w^ere  coming  to  the 
surface.  After  flowing  for  nine  days  the  well  was  successfully 
capped.  It  would  require  the  skill  of  the  greatest  writers  of  the 
day  to  describe  the  excitement  that  immediately  followed  the 
development  of  the  Lucas  well.     Thousands  of  ]>eople  rushed  to 
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Beaumont,  Gladys  City  and  Port  Arthur  and  taxed  the  accom- 
modations of  all  these  places  beyond  their  capacity.  Buildings 
were  hurriedly  erected  and  a  mushroom  city  appeared  to  be 
followed  by  the  substantial  buildings  which  to-day  testify  to  the 
prosperity  of  the  Spindle  Top  yield.  Gusher  after  gusher  fol- 
lowed and  many  dry  holes  were  bored.  At  one  time  it  was 
estimated  that  the  Beaumont  district  was  yielding  no  less  than 
500,000  barrels  of  oil  per  day,  which  production  was  in  excess  of 
the  entire  yield  of  oil  of  the  world. 

Spindle  Top  heights  is  a  low  ridge  of  land  about  thirty  feet 
above  the  level  of  the  surrounding  prairie  at  its  highest  point 
and  is  approximately  one  mile  wide  and  two  miles  long.  Its 
greatest  dimension  bearing  about  northeast,  southwest.  The 
I^ucas  gusher  is  located  near  the  south  end  of  this  ridge.  It  is 
regarded  by  geologists  as  probable  that  this  rise  of  ground  is  due 
to  the  flexure  of  the  strata  forming  the  earth's  crust,  but  it  is 
possible  that  erosion  may  have  been  instrumental  in  the  shaping 
of  its  topography. 

With  the  enormous  production  of  oil  the  result  of  the  rapid 
development  of  the  Texas  field,  the  large  investments  that  were 
necessary  to  take  care  of  this  immense  product  required  time  for 
organization  and  construction  of  plants  for  its  storing  and  utili- 
zation. The  fuel  consumption  began  about  the  first,  and 
millions  of  barrels  of  oil  have  been  used  under  boilers.  In  the 
appendix  will  be  found  a  statement  of  the  heating  value  of  these  oils. 

The  Southern  Pacific  Railway  which  passes  through  Beaumont 
was  one  of  the  first  to  utilize  this  oil  for  boiler  purposes  and  the 
practice  has  become  so  general  that  the  train  men  now  distinguish 
an  oil  burning  locomotive  from  a  coal  burner  as  a  **  breech 
loader  or  a  muzzle  loader.*' 

SOUR  LAKE. 

A  well  was  sunk  in  1885  at  Sour  Lake,  since  quite  a  noted  oil 
field.  This  well  gave  a  heavy  lubricating  oil  16°  Baume.  This 
well  at  Sour  Lake  later  on  prompted  a  wild  rush  for  this  territory 
after  the  Spindle  Top  developments. 

In  June,  1901  the  Guffy  Company  began  drilling  at  Sour  Lake 
and  at  900  feet  struck  a  gas  pocket.  Later  in  1903  the  Sour 
Lake*  district  was  developed  and  nearly  nine  million  barrels  of  oil 
were  produced  in  that  year. 
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SAJtATOGA  AXI>  BATSOX. 

Saratoga  and  Batson  districts  are  in  dose  proxiiiiity  to  Sour 
Lake  as  will  be  seen  on  the  accompanying  map,  and  derdoped 
almost  simultaneously  with  Sour  Lake. 

HTXBLE. 

ThLs  field  has  been  much  in  the  eye  of  the  oil  worid  for  the 
past  few  months.  Much  was  predicted  for  it  and  on  January  7th 
last,  the  first  true  gusher  was  brought  in  and  started  oflF  at  the 
rate  of  8,500  barrels  perday. 

The  oil  from  this  well  is  ver>'  dark  and  approximately  22° 
gra\nty.  It  shows  enough  paraffin,  upon  test,  to  justify  calling 
it  a  paraffin  base  oil  as  distinguished  from  the  asphaltic  base 
product  in  the  other  southeast  Texas  fields.  The  Humble  field 
was  the  victim  of  an  in-rush  of  salt  water  early  in  March  and  the 
production  dropped  from  93,000  barrels  perday  to  25,000.  This 
condition,  however,  gradually  improved  after  a  few  days.  This 
experience  of  salt  water  had  the  eflFect  of  raising  the  price  of  oil 
just  as  the  appearance  of  a  gusher  tends  to  lower  the  price. 

Oil  stored  at  Humble  April  30th,  1905,  was  2,750,000  barrels. 

The  experience  of  the  several  gas  companies  with  gas  oil 
distillate  from  Texas  oil  for  water  gas  production  would  seem  to 
indicate  that  this  oil  "runs  about  28°  Baume,  although  24°  and 
27'''  oil  has  t)een  used.  One  plant  has  used  it  for  three  years  and 
says  that  the  distillation  tests  show  that  3%  distills  under  350° 
v.,  while  5%  remains  at  a  temperature  of  630°  F.,  the  distillate 
contains  less  than  0.5%  sulphur.  The  working  results  have  been 
entirely  satisfactory,  although  the  gas  requires  slightly  more 
careful  treatment  in  cold  weather.  A  report  from  another  works 
say  that  after  a  year's  use  the  Texas  Solar  Oil  has  been  found 
to  >;ive  ^ood  results,  is  uniform  in  quality,  clean  and  with  little  odor. 
They  state  that  it  may  require  but  from  5  to  7  per  cent,  more  oil 
to  obtain  the  same  candle  power  as  when  using  the  best  Pennsyl- 
vania product.  Another  large  company  has  been  using  this  oil 
for  two  years,  has  never  had  any  trouble  with  it,  and  declares 
that  it  is  very  satisfactory.  Its  gas  making  efficiency  is  very 
slij^htly  less  than  Pennsylvania  oil  and  somewhat  more  tar  is  pro- 
duced, hut  they  find  it  pays  to  use  it.  Another  company  says  the 
oil  is  uniformly  good  quality. 
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The  Beaumont  crude  oil  has  been  used  at  the  New  Orleans 
plant  for  several  years  past  and  the  result  of  one  month's  average  is: 

Candle  power 23.60 

Candles  per  gallon  of  oil  used 5.74 

About  one-half  of  the  gas  in  New  Orleans  is  sent  out  under 
high  pressure,  that  is,  from  25  to  30  pounds.  An  examination  of 
candle  power  of  the  compressed  gas  shows  hardly  any  appreciable 
reduction  which  might  not  be  accounted  for  in  various  ways,  and 
similar  results  were  obtained  as  to  heating  value  as  shown  by  the 
junker  calorimeter. 

The  following  statistics  show  the  actual  number  of  producing 
wells  in  each  of  the  fields;  as  of  February  ist,  1905,  the  gross 
daily  production  and  the  average  daily  production  per  week: 

Field  Gross  reduction    No.  of  wells       Av.  bbls.  per  well. 

Batson 1 1,000  256  43 — 

Sour  Lake 11 ,450  103  1 1 1  + 

Saratoga 20, 135  38  530— 

Spindle  Top 5,730  100  57  + 

Humble 9,310  4  2,327  + 

There  are  eight  companies  engaged  in  the  business  of  piping 
oil  in  the  Southeast  Texas  fields,  representing  513^^  miles  of  pipe 
line — 4^"ch  and  above.  The  mileage  represented  by  each  com- 
pany follows: — 

SUMMARY  OF  PIPE  LINE  MILEAGE;   PUBLIC  SERVICE  COMPANIES. 

The  Texas  Company 126      miles 

The  Sun  Company 38^^  miles 

Total  (32  per  cent,  of  all) 164^  miles 

PRIVATE   PURPOSE   COMPANIES. 

J.  M.  Guffy  Petroleum  Company 135  miles 

National  Oil  and  Pipe  Line  Company 18  miles 

United  Oil  and  Refining  Company 30  miles 

Higgins  Oil  and  Fuel  Company 22  miles 

Security  Oil  Company 126  miles 

Ray  wood  Rice  Company 18  miles 

Total  (68  per  cent  of  all) 349  miles 

Total  mileage  in  all S^SH  miles 

The  storage  charges  in  the  Southeast  Texas  field  is  33  J4  cents 
per  day  per  1000  barrels,  or  one  cent  per  barrel  per  month. 

Pipe  line  charges  vary  according  to  point  from  which  oil  comes 
and  to  which  it  goes  from  3  cents  to  15  cents  per  barrel. 
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There  is  a  dockage  charge  at  Port  Arthur  of  i  cent  per  barrel 
for  the  first  5000  barrels,  and  one-half  cent  per  barrel  for  all  over 
that  at  one  loading. 

(Prom  oil  Investon*  Journal.  February  18,  '05.) 
*'  PIPE  LINE  RATE  PROM  HUMBLE  TO  PORT  ARTHUR   ^^  CENTS.*' 

*'The  J.  M.  GuflFey  Petroleum  Company  on  February  14th, 
announced  that  the  charge  for  piping  oil  from  Humble  to  Spindle 
Top  would  be  25  cents  a  barrel,  and  from  Humble  to  Port 
Arthur  27  cents  a  barrel.  The  six  inch  pipe  line,  from  Humble 
to  the  Trinity  river,  laid  by  the  Texas  company,  is  26.5  miles  in 
length.  The  Guffy  line  from  the  Trinity  river  to  Sour  Lake  is 
25.8  miles  long,  and  the  line  from  Sour  Lake  to  Spindle  Top 
(Lucas  Station)  is  22.9  miles  long,  making  the  total  length  of 
line  from  Humble  to  Spindle  Top  75.2  miles.  The  distance  from 
Spindle  Toj)  to  the  docks  at  Port  Arthur  is  14.  i  miles,  therefore 
the  charge  of  27  cents  from  Humble  to  Port  Arthur  covers  a 
distance  of  89.3  miles,  and  is  at  the  rate  of  less  than  one-third 
of  a  cent  a  mile  per  barrel.  Arrangements  are  under  way  for  a 
test  of  the  Humble-Sour  Lake  line,  which  has  just  been  com- 
pleted.    It  will  be  in  operation  within  a  very  few  days." 

A  larj^e  iiuinber  of  earth  storage  tanks  have  been  built  in 
these  suddenly  developed  gusher  fields.  A  shallow  depth  of 
water  is  placed  in  them  and  the  oil  is  then  floated  on  top  of  the 
water.  This  i)reveiits  the  loss  of  oil  by  seapage  into  the  earth 
bottom,  the  only  portion  of  oil  coming  in  contact  with  the  earth 
l>ein>;  at  the  sides  of  the  tanks.  This  water  stratum  is  main- 
tained by  rains  or  pumping  in  fresh  supply  when  necessary. 

vSonie  idea  of  the  growth  of  the  production  of  oil  in  Texas  for 
the  i)ast  ten  years  can  be  obtained  from  the  following  table  : 

KNTIKIC  PROnrCTION  OF  OIL  IN  EACH  FIELD,  IN  BARRELS. 

Year  Corsicaim  Spiiuile  Top       Sour  I^ake       Saratoga         Batson            Grand  total 

i'H<>5  50      .  .  .   .       .   50 

iS(/v^  1,450       1,450 

^^)1  65.975       65,975 

1S9.S  544.620       544.620 

1S99  668.483       668,483 

I9<M)  829  5(x> 829,560 

I9^>i^  76.^424  3.593.1 13  4,356,537 

J902  571,059  17,420.949  17,992,008 

1903  401,817  8,600,905  8,848,159        75.000               4.518  17,530,339 

1904  503.647  2,828,150  5.707.500      704.350     10,204,300  19.947,947 

4.350.0S5      32,443,117      14,555.679      779,350      10.208,818     62,337,969 
•1896 — Corsicatm  field  opened  up. 
•190 1 — Spindle  Top  opened  up  January  loth  of  this  year. 
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HANK  OF  TEXAS  AS  AN  OIL  PRODUCING  STATE  FOR  THE 

PAST  TEN  YEARS. 

1895 I2th 

1896 ,  8th 

1897 9th 

1898 7th 

1899 7th 

1900 7th 

1901 6th 

1902 2nd 

1903 3rd 

1904 3«i 

In  the  older  fields  of  the  north  the  formation  is  wholly  differ- 
ent from  that  of  Texas  and  the  southwest.  In  the  north  a  well 
that  will  start  with  a  production  of  100  barrels  per  day  is  the 
rare  exception,  but  such  wells  continue  to  produce  oil  in  paying 
quantities  for  years.  In  many  of  the  fields  the  producing  life  of 
such  wells  is  as  much  as  ten  years,  and  they  have  been  known  to 
produce  for  more  than  twenty  years.  In  the  southeast  Texas 
fields,  wells  that  start  at  10,000  barrels  per  day  or  more  are 
common.  On  the  other  hand  the  life  of  such  wells  is  usually 
short.  The  gusher  conditions  seldom  continue  longer  than  three 
to  six  months,  and  only  a  small  percentage  of  the  wells  drilled 
can  be  operated  profitably  as  pumpers,  and  judging  by  exper- 
ience so  far,  the  life  of  such  a  pool  would  end  in  three  years, 
and  may  end  in  six  to  twelve  months,  producing  during  its  life 
several  million  barrels  of  oil. 

The  following  estimate  of  Mr.  J.  S.  Cullinan  shows  the  invest- 
ment of  the  oil  industry  of  Texas;  covering  the  period  from 
January  ist,  1901,  to  December  31st,  1904: 

Drilling  5,000  wells $  9,091,500 

Equiping  wells i  ,849,000 

Construction  of  pipe  lines 2,743,000 

Construction  of  10,015,000  barrels  of  steel  tankage 2,503,750 

Construction  of  10,193,000  barrels  of  open  ground  storage i»325,09o 

Construction  of  7,232,000  barrels  of  covered  ground  storage 1,224,540 

Construction  of  650,500  barrels  of  wooden  tankage 260,200 

Investment  in  refineries 8,750,000 

2,000  tank  cars,  at  an  average  of  |;i,2oo  each 2,400,000 

50  steamers  and  barges,  used  in  oil  trade  exclusively 6,000,000 

Total I36, 147,080 

By  way  of  illustration  of  the  great  benefits  Texas  has  gained 
by  the  development  of  the  oil  industry,  the  following  comparative 
statements  of  production  of  coal  and  oil — world's — the  United 
States  and  Texas,  1903 — serve  admirably: 
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COAL. 

World's  coal  production  (short  tons) 967,858,406 

Coal  produced  in  the  United  States  (short  tons) 357i356,4i6 

Coal  produced  in  the  State  of  Texas  (short  tons)   926,759 

Amount  produced  by  th^  United  States  equaled  37  per  cent, 
of  the  world's  coal  production.  Amount  produced  by  Texas 
equaled  3  per  cent,  of  the  total  production  of  the  United  States. 
In  the  production  of  coal  Texas  ranks  twenty-third  in  the  United 
States.  Value  of  coal  produced  by  the  State  of  Texas  $1,505,383. 

OIL. 

World's  oil  production  (barrels) 195,203,511 

Oil  produced  in  the  United  States 100,461,337 

Oil  produced  in  the  State  of  Texas 1 7,955,572 

Amount  produced  by  the  United  States  equaled  61.46  per  cent, 
of  the  world's  oil  production,  Amount  produced  by  Texas 
equalled  17.87  per  cent,  of  the  total  production  of  the  United 
States.  In  production  of  oil  Texas  ranks  third  in  the  United 
States.     Value  of  oil  produced  in  the  State  of  Texas,  $7,517,479. 

In  connection  with  the  Texas  oil  fields  it  will  be  impossible  at 
this  date  to  fail  to  mention  the  Louisiana  oil  fields  at  Jennings 
and  Welsh.  The  Jennings  field  is  credited  with  the  production 
of  6,609,000  in  1904,  while  in  1903,  9 18,000  barrels  were  produced 
•and  in  1902,  548,000  barrels  were  credited  to  the  Jennings  field, 
and  for  the  year  1904,  Louisiana  as  a  petroleum  producing  state 
stands  seventh  on  the  list.  Jennings  oil  is  lower  in  sulphur  than 
Beaumont,  and  is  not  as  well  adapted  to  manufacture  of  commer- 
cial distillates.  It  is  excellent  as  a  crude  oil  for  gas  making, ' 
and  results  obtained  are  fully  equal  to  those  from  Beumont  oils, 
with  less  work  for  the  purifiers.  Indications  are  that  the  gas 
produced  from  this  oil  is  more  stable  than  that  from  Beaumont 
and  Sour  Lake. 

The  results  from  this  crude  oil  for  gas  making  shows  on  a 
month's  average: 

Candle  power 23.84 

Candles  per  gallon  of  oil  used 6. 1 1 

The  oil  bearing  sand  in  this  district  is  an  unconsolidated  coarse 
grain  sand,  lying  at  a  depth  varying  from  1,800  to  2,200  feet. 
More  or  less  gas  companies  use  these  wells,  but  there  is  no  such 
pressure  as  is  found  at  Spindle  Top. 
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At  this  time  pipe  lines  are  being  laid  to  navigable  water,  when 
cargoes  can  be  floated  to  tide  water,  the  only  facilities  for 
shipment  from  Jennings  at  this  time  being  the  Southern  Pacific 
railroad. 

The  result  of  the  great  excitement  which  followed  the  rush  to 
the  oil  fields  of  Texas,  and  the  formation  of  oil  companies  by  the 
hundreds  for  the  development  of  oil  wells,  and  in  many  instances 
for  the  gathering  in  of  the  dollars  of  the  masses,  is  very  graphic- 
ally illustrated  in  the  *' Answer  to  Inquiries"  column  of  the  Oil 
Investors*  Journal,  a  Beaumont  publication: 

The Oil  Company — In  the  morgue. 

The Oil  Company — Owns  an  interest  in  some  Batson 

production;  also  interested  in  a  wild  cat  well  drilling  seven 
miles  from  Walsh,  La.;  making  expenses,  has  a  small  sum  in 
bank,  and  owes  nothing. 

The .......  Oil  Company — Occupies  a  large  block  of  ice  in  the 

morgue. 

The Oil  &  Gold  Company — There's  nothing  in  a  name. 

Also  in  the  morgue. 

The .Oil  Company — Same  place. 

The Oil  Company — Morgue. 

The Oil  Company — Not  operating. 

The Oil  Company — Not  operating. 

The Oil  Company — Not  operating. 

Ad  libitum. 

And  perhaps  in  many  instances,  if  the  truth  were  known,  they 
have  gotten  beyond  the  point  where  ice  could  preserve  them. 

Note — I  desire  to  acknowledge  my  indebtedness  for  assistance 
and  information  in  compiling  the  foregoing  paper  to  J.  S.  Culli- 
nan,  J.  M.  GuflFy  Petroleum  Co.,  Higgins  Oil  and  Fuel  Co.,  Oil 
Investors'  Journal,  Progressive  Age,  Texas  State  University 
Bulletin. 

APPENDIX. 

ANALYSIS   OF   NACOGDOCHES   OIL. 

Per  cent,  by  weight. 
Below   300°  F 0.04 

3OOO   to   345O    p O   3y 

345°  to  3900  F 1.38 

390O  to  4350  F 2.09 

4350  to  480O  F 3.14 

480°  to  525O  F ^^.  ._,,,^.^  ,.,-^^,-.^. .., .,  6.25.  ^- 

5250  to  615O  F 7.07 

6150  to  6800  F 5.63 

Remaining  in  the  retort 74-03 
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ANALYSIS  OF  OIL  FROM  NBAS  WACO,  MCCLENNAN  COUNTY. 


Specific  gravity  at  78O  F    0.836 

Pnctloni  by  distlllitiDii : 

Below  350°  F 1. 14  per  cent. 

Between  250° and  400^* 1.25  percent. 

Between  400°  and  500° .11.67  pc  Cent. 

Between  500°  and  510° aS.jfi  per  cent. 

Total  below  5J0*. 41.41  per  cent. 


CORSICANA  OIL. 


From  a  well  near  center  of  the  field,  fractional  distillation 
made  by  Mr.  E.  H.  Ernshaw,  chemist  for  the  U.  G.  I.  Company, 
Oil  very  dark  brown  and  opaque,  but  thin  and  fluid  at  60°  F. 


Specific  gravity  at  60°  F.^:39^°B. =0.8292. 


BEAUMONT  CRUDE  Oil.  RECEIVED  JULY  lO,  19OI . 

Specific  gravity  .9196=22. 2°B. 


Color,  dark  green. 
Fluidity  thick. 


Color,  dark  red. 
Water  trace. 


BEAUMONT  OIL  KECBIVED  AUGUST  19,  1902. 

Specific  gravity  ,9336-2o.o°B. 


Fnc- 

D\i° 

PerCl. 

Weight 

Bsume 

D«.of 
Fraction 

™.. 

2 

1 
1 

9 
Coke 

loodeg.F 

100-350 
250-300 
300-350 
SSo-Joo 
400-450 
45C^50o 
500-550 
550-600 
600-650 
650-700 
700-730 

Water 
Oil 

Water 

Oil    .6 

■9 

d 

5-7 
7-9 

i 

Water 
Oil 
Water 
Oil 
"■79 

'■37 
5-3° 
7^45 
12.3a 
19-55 
3^44 

4.02 

-8385 

,s 

8803 
89U 

93^5 

9473 

37  0 

34.1 
31  I 
190 
27.1 
14  9 

24  A 
"t 

Apple  green 

Canary 

Chroine  yel 
Spruce 

Terracotta 
Broiue  gr'n 
Dk.  •'     ■' 

"1  Water2i2deg.P. 
Traced 

Naphthas 

300-302  deg.  F. 
J                15% 

)  Burning  oil 
Uo2deg.-57adeg.F. 
i              39- 7M 
1  Paraffin  oils 

Coke 
By.  Wt.  4.03% 

Total 

97-5 

98.09 
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ANALYSIS  OF  PETROLEUM  FROM  SOUR  LAKE,  HARDIN 

COUNTY,  TEXAS. 


Fraction 

Temperature 

Degrees 

Fahr. 

Per  Cent 
by  Volume 

Specific 
Gravity 

Color,  etc 

I 

2 

212-266 

0.07 

Yellow 

3 

4 

5 

6 

266-320 
320-392 
392-572 

0.03 

1-59 
19.49 

0.684 
0.840 

Yellow 
Yellow 
Yellow;  blue 

fluorescence 

7 

Resiilue 

572-641 

5.15 
71. II 

0.782 
0.978 

Dark  yellow 
BUck 

Total 

97.44 

ANALYSIS  OF  A  GAS  OIL. 


Made  from  Heauinont  crude  oil. 
Ordered  by  New  Orleans  Lighting  Co. 
Description,  clear,  free  from  suspended  matter. 
Color,  dark  brownish  black  Sp.  Gravity 

Water  by  volume  Flash  point 

Sulphur  by  weight  2.19^  Burning  point 


.8914-27.0°  B. 
179.6°  F. 
212°  F. 


I'rac- 
tion 


I 


4 

5 
6 

.S 

9 
10 

II 

12 
^3 


Tenij)erntiire 
Distillation 


Per 

Cent 

V'olutu. 


Per     i 

i    Cent    ' 

Weight; 


■200  (leg.  F. 
2<,K)-25o 
250  302 
302-350 
350-400I 
400-450 
450-500 

5^x>-55o 

55f>-572 
572-600 

600-650 

650-700 
700- 


TRACK 

2.6  !  2.32 

3-7  I  3.35 

8.5  I  8.04 

15-5  I  15-08 

16  63;  16.39 

10  75!  ^1.21 


3.38 
10.5 

26.1 


3.63 
10.76 

26.82 
3.06 


Sp. 
Dir. 


Gravity 
Baunie 


Des. 


97.661  100.66 


.8161 

43-9 

.8452 

36.7 

.8676 

313 

.8871 

27.8 

.8915 

27.0 

.9015 

25.25 

.9126 

23.5 

.9209 

22.0 

semi 

solid 

1 

f  tliin 
'  Hght 
straw 
medium 
amber 


1 


med.  amber 
dark  amber 

black   lustro 


Resume 


Naphthas 
—302  deg.  F. 
Trace 

Burning  oils 
302-572  deg.  F. 
%  by  wt.    56.39 
%  by  vol.  57.68 


Paraffin  oils 
572-700  deg.  F. 
%  by  wt.   41.21 
%  by  vol.  39.98 
us  coke 


%  by  wt.  3.06 
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LOG  OF  THE  LUCAS  WELL. 

The  first  one  to  strike  oil  in  depth,  near  Beaumont,  Texas, 
begun  October  27,  1900;  completed  January  10,  1901.  Time 
seventy-five  days. 

Formation. 

Yellow  clay. 

Coarse  gray  sand. 

Blue  clay  pretty  hard. 

Fine  gray  sand. 

Variously  colored  gravel,  from  bean  to  goose 
egg  size. 

Coarse  gray  sand. 

Blue  clay. 

Coarse  gray  sand  with  pyrite  concretions. 

Blue  clay. 

Fine  gray  sand  with  lignite. 

Marl. 

Gray  sand  with  concretions  and  much  lignite. 

Soft  limestone. 

Gray  clay  and  sulphurated  hydrogen  gas. 

Hard  sand  stone,  with  calcite  depositions. 

Gray  sand. 

Compact  hard  sand,  with  pyrite. 

Hard  sandstone  and  calcareous  concretions. 

Gray  clay. 

Hard  sand. 

Gray  clay  with  calcareous  concretions. 

White,  calcareous  shells 

Gray  clay. 

Gray  sandstone  with  oil. 

Gray  clay  with  calcareous  secretions. 

Gray  clay,  getting  harder. 

Calcareous  concretions  with  calcite. 

Hard  gray  clay  with  calcareous  concretions 
much  fine  pyrite. 

Hard  gray  clay  with  calcareous  concretions 
much  fine  pyrite. 

Sand  stone  and  pyrite:  hard. 

Hard  rock,  apparently  limestone. 

Fine  oil  sand,  with  large  layer  toward  bot- 
tom and  heavy  pressure  under  it,  filling 
casing  for  100  feet  above  point  of  drill. 

Hard  clay. 

Calcareous  concretions,  with  layer  of  hard 
sand  stone. 

Struck  heavy  gas  pressure  and  oil  which  lasted 
about  one  hour  and  then  subsided. 

Sand  mixed  with  calcareous  concretions  and 
fossils. 


Prom 

To 

Made  Feet 

0 

36 

36 

36 

56 

20 

56 

170 

114 

170 

245 

75 

245 

265 

20 

265 

317 

52 

317 

352 

35 

352 

376 

24 

376 

395 

19 

395 

440 

45 

440 

448 

8 

448 

508.75 

60 

508 

528.25 

0.75 

508.75 

52825 

1950 

528.25 

529 

0.75 

529 

563 

34 

563 

588 

25 

588 

588.5 

0.5 

588.6 

601.75 

1325 

601.9 

602 

1.25 

602 

659 

57 

659 

665 

6 

665 

679 

14 

679 

685 

6 

685 

692 

7 

692 

715 

23 

715 

717 

2 

717 

833 

116 

833 

853 

20 

853 

873 

20 

873 

875 

2 

875 

899 

24 

899 

979 

80 

979 

1029 

50 

1029 

1069 

40 

1069 

1 139 

70 
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EVAPORATION  TEST   MADE  WITH   BEAUMONT   CRUDE  OIL  AT 

PLANT  OF   HOUSTON   ELECTRIC  STREET   RY.    CO., 

TUESDAY,  MAY   7th,   190I. 

E.  H.  McGregor,  President  Company. 

Duration  of  test 7  A.  M.  to  7  p.  M. 

Oil  consumed 1253.14  gallons. 

Weight  of  oil  per  gallon 7.43  pounds. 

Weight  of  oil  consumed 9310.83  pounds. 

W^ater  evaporated 106,640.00  pounds. 

Water  per  pound  of  oil 1 1.43  pounds. 

Temperature  of  feed  water 78°  F. 

Steam  pressure 140  pounds. 

Factor  of  evaporation i .  1866. 

Evaporation  from  and  at  212° 1358  pounds. 

Test  made  under  two  B.  &  W.  Boilers. 

Test  made  with  mine-run  Huntington,  Ark., -coal  at  the  Dallas 
Electric  Company's  plant  on  August  5,  under  boiler  of  rated 
capacity  of  370  horse  power,  based  on  ten  square  feet  of  heating 
surface,  duration  of  test  eight  hours  from  8:30  a.m.  to  3:30  p.m. 

Coal  consumed  10,000  pounds. 

Cost  of  coa4  per  ton  of  2,000  pounds  delivered  in  plant  $3.15. 

Water  evaporated  75,973  pounds. 

Water  evaporated  per  pound  of  coal  7.59  pounds. 

Temperature  of  feed  water  90  degrees. 

Evaporated  from  and  at  212  per  cent  8.87  pounds. 

Steam  pressure  no  pounds. 

Factor  of  evaporation  1,169. 

Cost  of  coal  to  evaporate  75,973  pounds  of  water  115.75. 

Evaporation  test  of  Beaumont  crude  oil  at  the  Dallas  Electric 
Company's  plant,  under  boiler  of  rated  capacity  of  370  horse 
power,  based  on  ten  square  feet  heating  surface,  using  one 
burner,  duration  of  test  eight  hours,  from  10:25  a.m.  to  6.25  p.m. 
August  17th. 

Oil  consumed  6447.5  pounds. 
Weight  of  oil  per  gallon  7  43. 
Water  evaporated  75,985  pounds. 
Water  evaporated  per  pound  of  oil  11.78. 
Temperature  of  feed  water  90  degrees. 
Steam  pressure  no  pounds. 
Factor  of  evaporation  1.169. 
Evaporated  from  and  at  212  per  cent.  13.77. 

Cost  of  oil  to  evaporate  75,985  pounds  of  water  at  59  cents  per 
barrel  of  42  gallons  I12.19. 

The  tests  were  made  under  the  supervision  of  A.  K.  Bonta, 
the  engineer,  who  has  charge  of  remodeling  the  plant  of  the 
Dallas  Electric  Company. 
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B.  T.  U.  OF  VARIOUS  OILS. 

By  Redwood ,19388  

By  Prof.  Denton 19060  30100  19300 

COMPARATIVE  TEST  OF  BEAUMONT  OIL  AND  COAL  AS   FUEL 
ON  THE  SOUTHERN   PACIFIC   RAILROAD. 

Specific  gravity  of  oil  used,  .9594  (i6°B);  flash  point,  24o°F  ; 
fire  test,  2qo°F. 

Oil.  Coat. 

Miles  run 214  334 

Average  steam  pressure 133  130 

Gallons  water  evaporated 6609  5980 

Oil  burned 755  

Pounds  fuel 6040  8a}j 

Miles  ptir  ton 74.14  55.7a 

Amount  fuel  doing  same  work  3.1  bbl.  (bbl.  43  gal.)  1  ton. 

From  this,  with  oil  at  30  cents  per  barrel,  coal  should  be  93 
per  ton,  or  with  coal  at  $3.00,  oil  should  be  97  cents  per  barrel. 

JENNINGS  OIL  ANALYSIS. 

Color,  reddish  brown.  Specific  gravity  .9r72-22.6°B. 

Water,  5.00  per  cent  by  volume. 
Sulphur,  0.36  per  cent  by  weight. 

DISTILLATION  TEST. 


C.  C.  TuTwiLER,  Chemist. 
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JOINT  DISCUSSION  ON  THE  MITCHELL  AND 

MILLER  PAPERS. 

The  President — Gentlemen,  I  would  like  to  have  the  dis- 
cussion on  these  two  papers  free  and  unlimited.     Who  will  start 

it? 

Mr.     Wheeler — Mr.  Mitchell  says  that  4.27  gallons  of  oil 

are  required  to  produce  1,000  cubic  feet  of  gas,  with  a  candle 
power  of  22.  I  presume  he  means  to  enrich.  These  figures 
indicate  that  the  efficiency  of  the  oil  was  5.  i  candles  per  gallon, 
which  is  an  indication  possibly  that  the  Kansas  oil  is  not  quite  as 
good  an  enricher  as  the  Texas  oil,  which  Mr.  Miller  says  in 
Beaumont  yields  5.74  candles  per  gallon,  or  as  the  Jennings  oil, 
which  yields  6. 11  candles  per  gallon. 

Mr.  Baehr — I  might  confirm  the  statements  made  in  the 
paper  by  Mr.  Mitchell  of  the  difficulty  of  getting  the  same  candle 
power  results  in  water  gas  manufacture  with  Kansas  oil  in  winter 
that  you  get  in  summer.  We  have  had  that  difficulty,  and  I 
understand  that  Kansas  City  has  also  had  a  like  difficulty.  I 
happened  to  be  at  Kansas  City  about  2  weeks  ago,  and  was  told 
that  they  are  now  getting  6}^ -candle  power  per  gallon  of  oil 
used,  but  in  the  winter  they  did  iiot  get  that  much.  Our  exper- 
ence  in  St.  Louis  confirms  that. 

The  President — Is  Mr.  Macbeth,  of  Kansas  City,  in  the 
room?  We  should  like  to  hear  from  him.  Mr.  Waring  will  you 
say  a  few  words  on  the  subject? 

Mr.  Mitchell — In  reply  to  Mr.  Wheeler,  I  will  say  that  we 
are  using  the  distillate.  The  crude  oil  will  give  us  unquestion- 
ably 5  candles  and  over  per  gallon. 

The  President — I  believe  that  this  classification  of  oils  in 
candles  per  gallon  is  a  good  deal  misleading.  It  depends  largely 
on  the  candle  power  of  the  gas  that  you  are  making.  If  you 
make  a  low  candle  power  gas  your  candles  per  gallon  are  neces- 
sarily low.  After  you  reach  18  or  19  candles,  every  particle  of 
oil  that  3'ou  add  increases  its  efficiency  in  delivering  the  candles 
per  gallon.  In  making  a  statement  of  candles  per  gallon,  the 
candle  power  of  the  gas  should  also  be  stated.  There  seems  to 
be  no  disposition  to  further  discuss  this  paper.  Have  you  any- 
thing further  to  say,  Mr.  Miller?  If  not,  a  vote  of  thanks  is  in 
order. 
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On  motion  of  the  Secretary  a  vote  of  thanks  was  extended  to 
Messrs.  Miller  and  Mitchell  for  their  interesting  papers. 

DEFERRED  BUSINESS. 

The  President — We  will  now  take  up  the  deferred  business 
of  yesterday,  reading  of  minutes,  etc. 

On  motion  the  reading  of  the  minutes  was  dispensed  with, 
inasmuch  as  the  same  had  been  published  in  the  American  Gas 
JLightJoumaL 

Mr.  Butterworth — Mr.  President,  I  move  that  we  follow 
the  method  of  ascertaining  who  are  present  at  our  meetings  that 
is  employed  by  the  American  Gas  Light  Association,  or  some 
:similar  method.  I  have  estimated  that  our  total  expenses  here 
are  about  $20  a  minute;  if  it  takes  20  minutes  to  call  this  roll, 
the  roll  call  costs  us  about  $400.  I  move  that  we  adopt  the 
method  employed  by  the  American  Gas  Light  Association,  which 
as  you  know  is  a  system  of  giving  your  name  at  the  door  as  you 
■enter  the  convention  room  for  the  first  time. 

The  Secretary — I  second  the  motion. 

The  President — Gentlemen,  you  have  heard  the  motion, 
that  in  the  future  the  roll  be  called  by  this  Association  by  the 
card  system,  as  now  in  use  by  the  American  Association. 
Nobody,  I  think,  doubts*  the  wisdom  of  this  motion.  li  there 
are  no  further  remarks  I  will  put  the  question.  [Put  and 
adopted.] 

Mr.  Butterworth — I  have  another  motion  that  I  would  like 
to    make  in   this  connection.     Our  numbers  are  getting  quite 

« 

large.  We  are  a  large  Association  now,  and  take  in  about  190 
new  members  at  each  meeting.  It  is  impossible  for  us  to  know 
•each  other  personally.  I,  therefore,  move  that  we  try,  at  our 
next  meeting  at  least,  the  method  for  identifying  each  other  that 
is  employed,  for  instance,  by  some  of  the  larger  electric  light 
associations.  The  National  Electric  Light  Association  has  a 
system  by  which  each  person  who  attends  the  convention  registers 
on  his  arrival  and  is  given  a  serial  number.  A  white  button,  on 
which  that  number  is  conspicuously  printed,  is  then  pinned  to 
the  lapel  of  his  coat.  The  figures  are  of  large  size,  so  that  any- 
body can  read  them  at  some  little  distance.  He  is  given  that 
corresponding  number  on  the  register.     At  the  first  intermission 
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between  sessions  a  leaflet  or  bulletin  cx>ntaining  the  names  of 
those  then  present  is  distributed  to  all  the  members,  each  name 
having  the  number  which  has  been  assigned  to  it.  Revised  lists 
are  distributed  later  during  the  meeting  containing  the  names  of 
new  arrivals;  therefore,  throughout  the  meeting,  by  referring  to 
to  your  book  you  can  easily  ascertain  who  any  man  is  whom  you 
may  meet,  without  asking  him  his  name  or  without  seeking  an 
introduction.  I  move  that  this  method,  Mr.  President,  be  tried 
at  the  next  meeting  of  our  Association,  so  that  we  can  recognize 
each  other. 

The  President — That  is  also  one  of  Mr.  Butterworth's  many 
bright  ideas,  and  I  am  very  glad  to  put  the  motion.  I  would  be 
glad,  though,  if  the  motion  would  be  amended  to  call  for  a  com- 
mittee of  one  to  take  that  matter  up  for  the  next  meeting.  If 
somebody  will  amend  the  motion  to  that  effect. 

Mr.  Butter  worth — I  will  stand  for  that  amendment.  Any 
good  way  of  doing  this  is  satisfactory  to  me.  I  don't  care  what 
method  it  is. 

The  President — It  is  better  to  put  a  proposition  of  that  kind 
up  to  one  man  to  attend  to. 

Mr.  Butter  worth — All  right,  I  move  that  that  be  done. 

The  President — The  motion  then  is  that  a  committee  of  one 
be  appointed  to  provide  some  means,  presumably  the  same  means 
used  by  the  National  Electric  Light  Association,  for  the  identifi- 
cation of  new  members  of  this  Association. 

Mr.  Butterworth — All  members. 

The  President — Oh,  I  thought  it  applied  only  to  new  mem- 
bers. 

Mr.  Butterworth — No,  to  all  of  them. 

The  President — All  members  of  this  Association,  then. 
That  includes  new  members,  however,  admitted  at  the  meet- 
ing? 

Mr.  Butterworth — Yes,  sir. 

The  President — You  have  heard  the  motion.  Are  there  any 
remarks?     [The  motion  was  adopted.] 

The  President  appointed  Mr  Butterworth  a  committee  of  one 
to  attend  to  the  details. 

Vice-President  Doty  assumed  the  Chair.  He  introduced 
Mr.  PVed.  B.  Wheeler,  of  Detroit,  Mich.,  who  read  the  following 
paper  on 
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THE  PRACTICAI.  ENRICHMENT  OF  LOW  CANDLE 
POWER  GAS  WITH  BENZOL:     ITS  CON- 
VENIENCE AND  ADVANTAGES. 

It  can  safely  be  asserted  that  up  to  quite  a  recent  date  but 
little  has  been  heard  in  American  gas  engineering  practice  of  the 
enrichment  of  low  candle  power  gas  with  benzol,  although  refer- 
ences are  occasionally  seen  in  the  gas  journals  to  its  use  in 
Europe,  successfully  be  it  said.  It  is  proposed  to  show  in  this 
paper  what  benzol  is,  what  the  sources  of  supply  are,  and  what 
can  be  done  with  it  in  the  line  of  raising  low  grade  coal  gas 
speedily  and  surely  to  a  desired  high  candle  power  which  will 
stay  put. 

Benzol  is  the  product  either  of  the  destructive  distillation  and 
refining  of  gas  house  and  coke  oven  tars,  or  of  the  washing  of 
coke  oven  gas  with  absorbing  oil  and  its  distillation. 

Benzol  is  the  commercial  name  for  the  complex  light  oil  pro- 
duced from  either  of  the  above  processes,  and  containing  benzene 
(CgHg)  as  its  principal  part.  In  Europe  benzol  was  first  pro- 
duced from  gas  house  tar  by  means  of  a  double  distillation..  The 
first  distillation  was  stopped  at  170°  C.  (338°F.)  The  product 
was  again  distilled,  the  fraction  coming  off  to  100°  C.  (212°  F.), 
being  called  90  per  cent,  benzol. 

The  English  distilled  benzol  consists  in  general  of  the  follow-^ 
ing: 

Table  I. 


70  per  cent. 

benzene          Boiling  point, 

80.5°  C. 

176°  F. 

25        " 

toluene                 '' 

1 10°  C. 

230°  F. 

I 

xylene. 

137°  c. 

278°  F. 

4         " 

paraffines,  etc. 

100 


<< 


With  specific  gravity  of  0.880  to  0.882. 
Vide  Butterfield,  pp.  306,  307. 

It  will  be  seen  from  this  table  of  composition  that  95  per  cent. 
of  the  volume  boils  below  1 10°  C.  (230°  F.),  a  boiling  point  only 
just  above  the  formation  of  steam  and  greatly  below  the  temper- 
ature of  steam  at  100  pounds  pressure  164°  C.  (327°  F. ).  The 
German  tar  distilled  benzol  is  almost  identical  with  the  above 
sample. 


G«m£r  c-:>3:e  o\ts5  3i>t  a  <oarce  of  oaosidciable  benzol  prodac- 
An=:i&IIv  S.<vo.ooo  gaZloos  of  benzol  are  piodnced,  alai^ 
pur:  •::  whxh  is  <i>>i  :o  gas  coapanies  for  enricliing.  Now  the 
Arxncin  coke  <:-«>es>  .ire  ciss^sg  tbeir  product.  The  American 
by-^^vv::^::  o:ke  oves  cocponies  axe  giving  their  attention  to  the 
nAr.:::'jLCt::re  of  be::roc$  of  Similar  qoalitv  to  the  German  manu- 
:.ic:::T>^r>  Tb^  ptod oct  is  obtained  by  washing  the  gas  with  an 
ahscrb:r.c  oil — cos:a:3ec  in  a  washer.  The  gas  flowing  into  this 
wA>hcr  bnSy.e>  ;hroc|^h  the  absorbing  ml  and  gives  up  practi- 
cillv  jI:  o:  :be  soluble  cocroaents  that  are  life-giving  in  the  gas 
to  :he  oil. 

The  oil  circul.i:es  from  the  washer  to  the  still,  and  in  the  still 
is  sican:  d:>::r.e>i.  the  \-a;ors  of  the  operation  upon  condensation 
beoon::::c  the  Y^nzo!  of  commerce.  The  oommerdal  benzol 
thus  ob:.i:r.e\i  is  in  general  of  the  following  composition: 

Table  II. 

Ber./ene  76.5 

Toluene     15.5 

Xylene         4.5 

Paraffines 3.5 

Specitic  >rravity  0.SS2  loo.o 

1 1  will  l>e  at  oncx?  noievi  from  Table  II.  that  92  per  cent,  of 
volume  evajx>rales  at  1 10"  C.  .230'  F.*,  while  the  amount  of 
the  valuable  benzene  content  exceeds  that  in  the  foreign  product 
by  6.5  JX.T  cent. — the  sj"»ecinc  gravity  being  the  same — ^and  this 
proiluci  is  the  standard  coke  oven  lienzol  for  gas  enrichment 
This  j>rodiict  is  transporteil  by  rail  in  drums  or  tank  cars, 
exactly  the  same  as  i^etroleum. 

It  is  now  proposed  to  show  what  can  be  done  with  benzol  in 
the  line  of  enriching  low  grade  coal  gas  speedily  and  surely  to  a 
desired  high  candle  ix)wer,  as  i>ernianent  as  any  high  candle 
power  can  be. 

In  O'Connor's  "Gas  Engineer's  Pocket  Book."  pages  387, 
388  and  3S9,  2d  Kd.,  1901,  are  3  pages  of  notes  on  German  and 
luiglish  experience  in  the  use  of  various  grades  of  benzol. 
These  notes  show  wide  disparity  in  the  results  obtained  by 
different  experimenters,  and  are  almost  valueless,  as  they  give 
little  information  as  to  the  quality,  purity  or  source  of  manu- 
facture of  the  Ixrnzols  used.     The  notes  are  for  the  most  part 
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unsigned,  many  of  them  are  flatly  contradictory  to  each  other ^ 
and  some  mention  the  use  of  cold  benzol,  manifestly  an 
improper  method. 

Butterfield,  head  chemist  at  Beckton,  says,  p.  149,  **  Chemistry 
of  Gas  Manufacture  :  "  '*No  experimental  data  in  support  of 
doubts  on  the  high  value  of  benzol  as  an  enriching  agent  have 
yet  come  to  the  author's  notice.*' 

European  Experiments, — In  a  very  large  number  of  English 
gas  works,  the  Clark  Maxim,  process  of  enriching  by  carburine, 
a  petroleum  spirit  miscalled  benzol,  has  been  in  use.  However, 
this  has  been  mostly  discontinued  because  it  has  been  found  to 
be  a  "non-permanent  form  of  enrichment.  Carburine  vapor  has 
only  about  one-fourth  the  enriching  value  of  benzol  vapor  at  the 
same  temperatures. 

In  Germany,  as  stated  above,  8,000,000  gallons  of  benzol  are 
produced  from  the  by-product  coke  ovens,  nearly  all  of  which  is 
used  in  Continental  gas  works. 

Its  Use  is  071  the  Increase  Everywhere. — Dr.  H.  Bunte,  the  great 
German  gas  engineer  (see  Journal  fur  Gasbeleuchtung,  Vol. 
XXXVI.,  p.  442),  {Journal  of  Gas  Lightifig,  Vol.  LXII., 
p.  717),  says,  benzol  vapor  has  volume  for  volume,  or  weight  for 
weight,  a  far  higher  enriching  power  than  hexane  or  other 
paraffines.  Weight  for  weight  he  finds  benzol  secures  nearly 
2}4  times  the  lighting  effect  of  hexane.  He  estimates  that  i 
gallon  of  benzol  will  raise  24,500  cubic  feet  of  i6-candle  power 
coal-  gas,  one  candle  in  illuminating  power.  {Journal  fur 
Gasbeleuchttmg,  Vol.  XXXVII.,  p.  81.)  (Journal  of  Gas  Light- 
ing, Vol.  LXIII.,  p.  485.)  He  also  says  that  at  0°  C.  (32°  F.) 
coal  gas  will  carry  3  per  cent,  by  volume  of  benzol  vapors, 
making  a  very  rich  gas. 

American  Benzol  Enrichment  Experiments. — In  the  spring  of 
1904  an  installation  was  made  at  a  plant  we  will  call  A.  In  May 
the  output  was  21,866,400  cubic  feet,  or  705,368  cubic  feet  per 
day.  For  the  purpose  of  this  experiment,  the  initial  candle 
power  was  13.48,  which  was  brought  up  to  18.55,  ^  "se  of  5.07 
candles  by  the  use  of  0.207  o^  ^  gallon  of  benzol,  or  0.0408  of  a 
gallon  per  1,000  cubic  feet  per  candle.  To  put  it  in  another  way, 
the  number  of  cubic  feet  raised  i  candle  by  i  gallon  was  24,491. 
It  will  be  observed  this  figure  is  almost  exactly  that  quoted 
above  from  Dr.  Bunte.     This  experiment  covered  30  days'  time. 
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During  the  test  the  following  results  were  obtained: 

Initial  candle  power ^3-7o 

Enriched  candle  power 18.00 

Increase  in  candles 4.30 

Cubic  feet  gas 13,066,800.00 

Gallons  benzol  used 2,267.65 

Gallons  benzol  used  per  1,000 0.1725 

I  gallon  enriched  i  candle 24,783.  cu  ft. 

« 
The  average  chemical  composition  of  the  enriched  gas  was: 

Table  V. 

CO, 2.0 

CeHj .8 

C2H4 3.3 

O- 1.6 

CO 5.3 

CH4 40.0 

Hj 35.7 

N II. 3 

lOO.O 

Attention  is  again  called  to  the  fact  that  the  oxygen  and  nitro- 
gen content  was  purposely  increased. 


The  B.  T.  U*s  were  before  enrichment 645  gross 

after  *'  655 
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This  gas  was  pumped  through  a  lo-inch  main  i  mile  long,  and 
and  at  the  delivery  point  after  purification  showed  no  change  in 
candle  power.  The  above  experiments  were  made  in  the  late 
spring.     The  effects  of  cold  remained  to  be  determined. 

Ordinary  coal  gas  of  18  candles  usually  carries  at  least  i  per 
cent,  of  benzene  CgHg,  and  has  been  transmitted  through  mains 
with  extreme  conditions  of  temperature  for  many  years  with  no 
extraordinary  loss. 

The  following  table  of  benzol  vapor  in  coal  gas  is  of  interest : 


Table  VI. 

Temperature. 
C.                  F. 

Cu. 

Ft.  C6H6  Vapor  contained 
in  100  Cu.  Ft.  Gas. 

—  10           +  14 

—  5         +23 

0         +32 

+  5         +41 

1.70 
2.41 

3-33 

4-49 

+10       +  50  '  5.95 


5" 

III  the  graphical  chart,  it  is  shown  that  in  a  coal  gas  freed 
from  ethylene,  at  a  volume  of  1.4  per  cent,  ot  benzol  there  is  a 
if). 7  candle  power.  Then  if  the  gas  had  an  initial  candle  power 
<liie  to  ethylene  of  say  7,  there  will  be  obtained  a  24  candle 
gas.     The  above  table  VI.  shows  that  at  14"  F.,   1.7  per  cent. 

mcoAi   CAS  ffifes  f/ioff £wneN£ 
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CeHg  can  be  in  coal  gas.  This  is  i8°  F.  below  freezing  point. 
It  may  not  be  generally  known  that  when  the  ground  is  frozen 
to  the  bottom  of  a  gas  main,  the  temperature  of  the  interior  of 
the  pipe  is  rarely  below  o°  C.  (32°  F.).  Hence  from  the  above 
table  we  see  that  the  carrying  power  of  coal  gas  at  32°  F.,  is 
much  above  the  volume  of  CgHg  usually  found  in  the  best 
coal  gas. 

Butterfield  (p.  149,  Ed.  1896)  says  :  **  There  is  ample  margin 
even  at  0°  C.  (32°  F.)  for  the  retention  in  gas  of  suflficient 
benzol  vapor  to  give  it  an  illuminating  power  of  25  candles,'* 

We  may  confidently  expect  then  to  find  no  more  loss  or  con- 
densation than  with  unenriched  high  grade  coal  gas,  or  cannet 
coal  gas.  It  was  deemed  desirable  to  confirm  the  previous  test 
in  very  cold  weather.  An  opportunity  was  offered  at  Plant  H.. 
It  was  decided  to  test  the  candle  power  on  the  start,  and  after  it 
had  travelled  several  miles  through  a  very  shallow  pipe  and  ii¥ 
zero  weather.  The  output  from  this  particular  works  was 
pumped  through  a  16-inch  main  more  than  2  miles  long,  laid  for 
at  least  i  mile  just  under  the  paving  stones.  Arrangement 
were  made  to  take  the  temperature  of  the  gas  flowing  in  the 
mains,  also  to  read  constantly  the  candle  powers  at  both  ends* 
During  the  journey  of  the  gas  it  was  under  about  2  pounds 
pressure. 

A  series  of  experiments  were  made  to  determine  absolutely 
the  drop  of  candle  power  of  the  gas  e^itirely  unenriched,  and 
transmitted  under  varying  conditions.  The  gas  was  then* 
enriched  by  benzol  to  different  candle  powers,  some  as  high  ajv 
23,  and  transmitted  under  like  conditions.  The  temperature  of 
the  gas  at  the  station  meter  varied  but  slightly  from  60°  F*. 
The  temperature  of  the  gas  flowing  through  the  shallow  main 
was  37°  F.,  a  23°  F.  drop  from  the  station  meter.  The  gas  was 
delivered  at  a  temperature  of  42°  F.  to  47°  F.  through  a  section 
of  deep  laid  cast  iron  20-inch  main.  The  outside  air  temperature 
varied  from — 15°  F.  to  34*^  F.,  and  the  ground  was  frozen  to  a 
depth  of  3  feet. 

The  loss  in  transmission  was  determined,  then  enrichment 
began  under  the  same  conditions  as  before.  The  benzol  used 
had  the  identical  composition  of  that  in  Table  II.  The  results 
were  as  follows : 
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Table  VII. — Consecutive  Days, 

nnv                                      InitUl  Unenriched.  Enriched.           Raise  in  Candles. 

I     11.87  20.05  8- 18 

a 1305  19.64  6.59 

^                                                  1445  20.72  6.27 

4 14.98  20.98  6.00 

5 14.66  20.77  6. 1 1 

(»   14.14  20.80  *  6.66 


Average 13.86  20.49  6.63 

/riie  average  amount  of  benzol  used  was  0.3285  gallons  for  a 
6.63  candle  rise,  or  i  gallon  raised  20,000  feet,  an  average  of  i 
candle.  The  tenii)erature  of  the  main  remained  constant  at 
37^  V.  The  average  loss  in  candles  at  the  end  of  the  long  travel 
under  2  pounds  pressure  was  0.28  of  a  candle. 

Tablk  VIII. — Secofid  Period,  Cofiseadive  Days. 

Day.  Initial  Unenriched.      Enriched.    Raise  in  Candles.    Benxol  Used. 

I 13.20  20.59  7.39  .3399 

2 13.00  19.92  6.92  .3182 

3 13.03  20.38  7.35  -  .3308 

4 13.21  20.47  7.26  -3484 

5 14.01  20.35  6.34  .2917 

6 16.18  20.89  4.71  .2356 

7    16.09  20.90  3.81  -1957 

8 15.07  19.26  4.19  .1926 

Average 14.22  20.34  6*12  .2516 

The  average  amount  of  benzol  used  was  0.2816  gallons.  The 
average  candle  power  raise  was  6.12  candles,  equal  to  0.0460  gal- 
lons to  raise  1,000  feet  i  candle,  or  i  gallon  raised  21,739  feet 
I  caudle.  The  average  loss  in  transmission  was  0.24  candles. 
The  figures  here  obtained  were  checked  at  a  third  plant  ha\4ng 
the  same  length  of  pipe  line  and  same  general  conditions.  The 
temperature  of  the  main  was  exactly  the  same — 37°  F.  The  gas 
here  had  an  average  initial  candle  power  of  8.15;  was  raised 
9.22  candles  to  17.37  candles;  measured  at  its  2-mile  journey's 
by  0.384  gallons  of  benzol,  giving  thus  an  enriching  value  of 
24,039  cubic  feet,  i  candle  from  i  gallon. 

Further  experiments  have  since  been  made  to  determine  the 
value  of  benzol  for  enriching  very  lean  gas,  containing  as  high  as 
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2  per  cent,  oxygen.  For  4  days  in  Plant  B,  the  average  initial 
was  held  at  6.94;  the  average  rise  was  11.48,  and  the  enriching 
value  with  this  high  per  cent,  of  air  was  22,000  cubic  feet  per 
gallon. 

At  a  fourth  plant  the  benzol  enriched  gas  was  pumped  under 
pressures  varying  from  7  J^  to  10  pounds  through  a  12- inch  main 
38  miles  long.  The  gas  had  an  average  initial  candle  power  of  14, 
was  raised  to  i8.8-Gandle  power,  and  after  its  long  journey  arrived 
under  pressure  at  i8.6-candle  power,  a  loss  of  only  0.20  candles. 
Later,  under  somewhat  diflFerent  conditions,  the  loss  was  an 
average  of  o  80  candles. 

The  question  of  high  pressure  transmission  on  the  quality  of 
any  illuminating  gas  is  important.  It  will  be  well  to  observe 
that  recently  Mr.  J.  D.  Shattuck  states  that  for  6  months  coal 
gas  was  pumped,  and  for  6  months  water  gas,  under  a  25-pound 
pressure  at  his  works.  The  loss  with  coal  gas  was  0.33  candles, 
and  with  water  gas  was  0.90  candles.  Compare  these  figures 
with  results  on  benzolized  coal  gas  given  above. 

The  quickness  and  ready  convenience  of  the  method  will  com- 
mend itself  to  all  from  the  following  description:  The  diagram 
shows  a  complete  enriching  plant.  The  benzol  is  fed  to  the 
vaporizer  from  a  suitable  measuring  tank  by  a  small  duplex 
pump.  The  vaporizer  consists  of  a  boiler  in  which  the  oil  is 
outside  of  the  steam  heated  tubes.  These  tubes  have  sufficient 
surface  to  evaporate  in  the  plant  shown,  benzol  enough  to  enrich 
3,000,000  feet  of  6  candle  coal  gas  12  or  14  candles.  The  plant 
shown  occupies  a  ground  floor  area  of  scarcely  4  feet  by  9  feet. 
The  vaporizer  has  a  vapor  pressure  of  gauge  on  the  top,  also  a 
thermometer.  With  a  steam  pressure  at  the  plant  of  80  to  100 
pounds,  a  vapor  pressure  of  30  pounds,  a  temperature  of  130°  to 
440°  C.  (284°  F. )  is  maintained.  The  vapor  passes  through  a 
carburetting  needle  valve  into  a  small  by-pass  on  the  gas  main.  The 
gas  flow  sweeps  the  vapor  along  into  the  gas  flowing  in  the  main. 

The  steam  is  first  turned  into  the  vaporizer,  then  the  benzol 
pump  is  started  and  the  needle  valve  opened  when  the  vapor 
pressure  gauge  shows,  say,  10  pounds  pressure  This  operation 
in  the  vaporizer  shown  here  does  not  take  more  than  5  minutes. 
The  vapor  pressure  is  usually  carried  at  a  point  from  20  to  30 
pounds.  A  steady  flow  of  vapor  passes  into  the  gas  main  as  long 
as  the  steam  pressure  is  maintained. 


517 

The  volume  of  benzol  vaporized,  and  consequently  the  amount 
of  enricher  fed,  are  regulated  by  the  needle  valve  opening,  the 
pump  speed  and  the  steam  valve  opening.  The  amount  of  steam 
used  IS  nominal,  as  all  pipes  and  the  vaporizer  are  lagged. 

The  method  is  speedy,  almost  instantaneous,  in  fact,  economi- 
cal to  operate,  requires  no  extra  labor,  and  in  5  minutes  can  raise 
a  6-candle,  blueair  coal  gas  to  16,  18  or  more  candles  with  an 
amount  of  oil  equivalent  to  about  0.04  of  a  gallon  per  candle  per 
1,000 

In  this  country  gas  companies,  especially  the  smaller  ones, 
have  hitherto  had  their  choice  of  methods  of  enrichment  confined 
to  the  use  of  cannel  coal,  water  gas,  or  of  some  form  of  oil  gas 
generated  in  their  benches. 

At  present  the  use  of  cannel  coal  enrichment  is  nearly  obsolete, 
on  account  of  the  price  of  cannel  as  well  as  on  account  of  the 
irregularity  and  uncertainty  of  the  candle  powers  obtained,  and 
because  of  the  deterioration  of  the  quality  of  coke  produced  when 
cannel  is  used.  Most  small  gas  companies  cannot  aflFord  the 
capital  cost  of  a  small  water  gas  installation  simply  as  an  enrich- 
ing adjunct  to  their  plants.  The  uses  of  most  of  the  forms  of  oil 
gas  enrichment  are  extremely  wasteful  and  expensive.  The  cost 
of  the  enrichment  per  candle  is  at  many  small  coal  gas  plants 
extremely  high,  the  writer  knowing  of  plants  where  the  cost  has 
been  as  high  as  5  cents  per  candle.  No  small  gas  plant  should 
have  an  enriching  cost  higher  than  1.25  cents  per  candle.  The 
method  of  benzol  enrichment  outlined  above  possesses  all  the 
elements  desired  by  most  small  gas  plants  for  speedy,  economical 
enrichment  of  their  coal  gas.  The  rapidity  and  ease  of  starting 
up  the  apparatus  to  full  working  capacity,  its  small  steam  con- 
sumption, its  negligible  labor  cost,  its  low  interest  charge  make 
up  a  combination  that  no  other  enriching  system  has.  It  will 
enable  them  to  take  oflF  a  very  much  higher  yield  per  pound  and 
yet  reach  any  reasonable  desired  candle  power.  Particular  atten- 
tion is  called  to  this  feature  permitted  by  the  installation  of  the 
benzol  method. 

The  first  cost  of  the  benzol  enriching  plant  is  small,  its  space 
requirement  is  a  corner,  its  simplicity  is  so  apparent  that  it  must 
commend  itself  to  all  managers  requiring  a  coal  gas  delivery 
above  15  candles,  whose  works  are  unable  to  install  an  expensive 
enriching    plant.     For    a   small    coal   gas  works,  the  cost  per 
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candle  of  enrichment  is  lower  by  the  benzol  method  than  by  the 
use  of  any  other  method  of  enrichment  known  to  the  writer. 

DISCUvSSION. 

Vice-President  Doty — You  have  heard  Mr.  Wheeler's 
scientific  paper.  Mr.  Wheeler  presents  a  new  method  of  enrich- 
ment to  you.  Those  who  know  Mr  Wheeler  know  him  to  be  the 
type  of  engineer  of  which  Mr.  Chollar  speaks,  not  only  an 
engineer  by  diploma  but  an  engineer  who  knows  how.  The 
subject  is  open  for  discussion.  Mr.  Lathrop,  you  have  had  exper- 
ience with  benzol  enrichment? 

Mr.  Lathrop^ We  have  had  only  a  little  experience,  so  I  am 
not  able  to  say  anything  in  particular  about  it.  We  hope  to  have 
more  experience  in  the  course  of.  a  year. 

Vice-President  Doty — Professor  Turneaure,  would  you  like 
to  enter  into  this  discussion? 

Prof.  Turneaure — It  is  a  subject  for  investigation. 

Vice-President  Doty — Mr.  Forstall? 

Mr.  FoRSTALlr — Anything  that  I  might  say  would  merely  bear 
upon  previous  literature,  which  Mr.  Wheeler  has  already  gone 
over  in  his  paper.  I  have  had  no  actual  experience  with  benzol 
enrichment,  and  personally  I  am  not  very  strongly  in  favor  of 
vapor  enrichment  of  any  kind.  You  can  get  enrichment  for 
nearly  the  same  cost  with  permanent  gas. 

Vice-President  Doty — Would  you  then  want  to  take  the 
position  of  advocating  water  gas  as  an  enricher? 

Mr.  Forstall — I  think  it  is  more  permanent. 

Vice-President  Doty — I  hope,  gentlemen,  there  will  be  a 
discussion  of  a  paper  of  such  value  as  this.  If  there  is  to  be  no 
discussion,  it  would  be  better  to  my  mind  to  take  the  paper  as 
read  and  save  the  Association's  time,  the  value  of  which  Mr.  But- 
terworth  has  spoken.  The  value  of  these  papers  to  a  certain 
extent  lies  in  the  discussion.  The  oflficers  of  the  convention  can 
prepare  a  paper  list  for  you  and  print  it^  and  you  can  read  at 
your  leisure  at  your  homes,  but  as  I  understand  the  great  value 
of  these  Association  meetings  is  in  the  discussion.     Mr.  Mitchell. 

Mr.  Mitchell — Mr.  President,  I  believe  that  the  arrange- 
ment as  shown  on  the  illustration  here  would  be  a.  grand 
arrangement  for  those  troubled  with  naphthalene.  This  will 
greatly  assist  in  preventing  and  in  dissolving  the  naphthalene  in  gas. 
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Mr.  Elbbrt — In  looking  over  this  illustration, it  seemed  tome 
that  Mr.  Wheeler  would  get  better  results  from  the  heater  if  it 
stood  vjertically  instead  of  horizontally;  that  is,  he  would  get 
greater  efficiency  out  of  the  heater. 

Vice-President  Doty — Mr.  Butter  worth,  have  you  had 
experience  with  benzol  enrichment? 

Mr.  Butterworth — I  have  not. 

Vice-President  Doty — Mr.  Miller. 

Mr.  Miller — I  have  not  anything  to  say  on  those  lines  of  en- 
richment. 

Vice-President  Doty — Mr.  Slater. 

Mr.  Slater — Mr.  President,  in  regard  to  the  use  of  benzol  for 
enrichment,  I  think  the  results  that  have  been  obtained  in 
Europe  very  well  substantiate  the  fact  that  it  is  a  good  enricher, 
and  I  am  very  glad  Mr.  Wheejer  reported  favorably  on  it.  At  the 
meeting  of  the  New  England  Association  of  Gas  Engineers,  in 
1902,  I  made  some  remarks  touching  upon  benzol  as  an  enricher 
and  they  were  very  intelligently  criticised,  but  one  of  the  gentle- 
men implying  that  it  was  not  of  special  value  as  an  enricher.  I 
think  that  the  figures  Mr.  Wheeler  has  given  can  be  well  sub* 
tantiated;  in  fact  I  know  by  private  correspondence  with 
European  engineers  that  they  are.  Regarding  the  matter  of 
naphthalene,  as  stated  by  Mr.  Mitchell,  I  think  that  is  a  point 
which  deserves  very  careful  attention,  because  it  is  a  valuable 
point  for  a  gas  man.  Benzol  is  one  of  the  best  solvents  of  naph- 
thalene and  a  good  carrier.  If  proper  attention  is  given  to 
climatic  conditions  where  the  benzol  is  used,  very  excellent  results 
can  be  attained,  both  in  regard  to  candle  power  and  to  the  satis- 
faction with  the  operating  condition  of  the  mains  as  regards 
naphthalene. 

Vice-President  Doty — Mr.  Baehr? 

Mr.  Baehr — I  don't  think  I  can  say  anything  about  this  at 
present. 

Vice-President  Doty — Is  there  any  further  discussion? 
Mr.  McDonald. 

Mr.  Donald  McDonald — I  have  had  absolutely  no  experience 
on  this  subject.  Anybody  else  here  can  speak  as  well  as  I  can.  I 
don't  see  that  I  can  say  anything. 

Vice-President  Doty — If  there  is  no  further  discussion,  I 
will  call  upon  Mr.  Wheeler  to  close  the  debate. 
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Mr.  Wheeler — I  realize,  gentlemen,  that  this  is  a  new  subject, 
and  I  know  that  very  few  of  you  have  had  experience  in  its  use, 
but  if  you  could  see  the  readiness  with  which  you  can  speed  up 
this  small  machine  and  make  a  2o«candle  power  gas  that  will 
stand  pumping  in  any  weather,  you  would  appreciate  its  value. 
I  think  that  the  gas  is  as  permanent  under  the  same  temperature 
and  pressure  conditions  as  any  gas.  I  fail  to  see  where  there  is 
any  difference  between  benzol  gas  and  any  other  kind  of  gas,  so 
far  as  the  transmission  goes. 

Vice-President  Doty — Is  it  a  fixed  gas? 

Mr.  Wheeler — You  can  mix  this  gas  with  coal  gas  or  water 
^as,  and  it  will  carry  as  well  as  either  of  the  gases  singly.  As  I 
:say,  the  gas  is  being  pumped  38  miles,  and  it  carries  as  well  as 
any  water  gas  or  coal  gas  that  any  of  you  are  familiar  with. 

Mr.  Slater — The  Chairman  made  a  remark  some  time  ago 
that  brought  an  idea  to  my  mind,  one  I  think  could  be  well 
-carried  out.  It  is  this:  Our  Association  very  often  have  papers 
brought  before  them  that  in  the  time  usually  available  are  v^ery 
difl&cult  to  sufl&ciently  digest  or  discuss  properly  at  the  meetings 
at  which  they  are  presented.  I  know  of  at  least  one  Association 
that  does  make  a  practice  of  assigning  the  subjects  for  further 
discussion  at  the  next  meeting,  even  though  they  meet  only 
annually.  The  interval  seems  long,  but  that  I  have  found  has 
brought  good  results  and  has  been  the  means  of  having  the  sub- 
ject thoroughly  brought  out,  and  any  fallacies  in  the  original 
paper  brought  to  light  and  disposed  of,  and  the  good  points  also 
were  brought  out  more  pointedly,  and  good  points  that  might  not 
he  touched  on  in  the  paper  have  also  been  brought  out.  I  think 
4:hat  such  a  thing  could  well  be  done  by  our  Gas  Associations. 

Vice-Presidknt  Doty — I  expect  to  have  something  to  say  on 
that  question  this  afternoon,  Mr.  Slater,  unless  plans  fail. 

On  motion  of  the  Secretary  a  vote  of  thanks  was  tendered  to 
Mr.  Wheeler  for  his  very  able  paper,  in  which  there  is  so  much 
evidence  of  thought  and  research. 

Vice-President  Doty — The  next  order  of  business  is  the 
report  of  the  Committee  on  President's  Address.  Mr.  E.  G. 
Pratt  is  the  Chairman.  Mr.  Forstall,  you  are  a  member  of  that 
committee. 

Mr.  Forstall — Mr.  Pratt  has  both  copies  of  that  report,  and 
I  have  not  any.     In  his  absence  I  cannot  present  the  report. 
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Vice-President  Doty — You  ask  to  be  excused,  then?  The 
next  order  of  business  is 

THE  REPORT  OF  COMMITTEE  ON  PLACE  OF 

NEXT  MEETING. 

Mr.  Barret  is  Chairman  of  that  committee. 

Mr.  Barret — Mr.  President,  Mr.  McDonald  will  present 
that  report. 

Mr.  McDonald — Mr.  President,  the  committee  would  report 
for  the  consideration  of  the  Association,  Cleveland  as  the  next 
place  of  meeting. 

Vice-President  Doty — You  have  heard  the  report  of  the 
<»mmittee  naming  Cleveland  for  your  consideration.  What  is 
your  pleasure,  gentlemen  ? 

Mr.  Mitchell — I  move  the  adoption  of  the  report. 
^Seconded.] 

Vice-President  Doty — It  is  regularly  moved  and  seconded 
that  the  report  be  adopted  and  Cleveland  be  selected  as  the  next 
place  of  meeting.     [The  motion  was  adopted.] 

Vice-President  Doty — Report  of  the  Library  Committee. 

The  Secretary — Mr.  Thwing  has  the  report. 

Vice-President  Doty — The  report  of  the  Library  Com- 
mittee is  called  for,  but  by  reason  of  the  absence  of  the  Chair- 
man it  will  have  to  be  deferred. 

ADDITIONAL  REPORT  FROM  THE  MEMBERSHIP 

COMMITTEE. 

Vice-President  Doty — It  has  been  suggested,  gentlemen, 
that  we  have  a  further  report  from  the  Membership  Committee. 
In  view  of  their  activities,  there  are  more  new  members  to  be 
elected.  If  there  is  no  objection  I  will  call  for  the  report  of  the 
Membership  Committee.     Mr.  Wm.  McDonald. 

Mr.  McDonald — The  following  additional  gentlemen  have 
applied  for  membership  in  the  Association  : 

Active. 

Abell,  W.  A.,  Taylorville,  111.     Miller,  R.  L..  Muncie,  Ind. 
Connors,  M.,  Chicago,  111.  Richards,  F.  M.,  Madison,  Wis. 

Farr,  A.  L.,  Chicago,  111.  Stratton,  C.  J.,  Chicago,  111. 

Gross,  A.  H.,  Chicago,  111.  Scott.  E  ,  LaPorte,  Ind. 

Higgins,  H.  C,  Dixon,  111.  Shumway,  J.  N.  C,  Taylorville, 

111. 
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Associate. 

Buel,  T.  D.,  Detroit.  Mich.         HoWell,  Geo.  Jr.,  Philadelphia^ 

Cruse,  A.  R..  Philadelphia,  Pa.  Pa. 

Gregory,  G.  H.,  New  York         Pratt,  H.  Chicago,  111. 

City.  Welcher,  C.  W..  Chicago,  111. 

Vice-President  Doty — You  have  heard  the  report  of  the 
Membership  Committee.     What  is  your  pleastire  ? 

Mr.  McDonald — I  move  that  the  Secretary  be  instructed  to 
cast  the  ballot  of  the  Association  for  the  gentlemen  whose  names 
have  just  been  read.     [Adopted]. 

The  Secretary — Mr.  President,  in  accordance  with  the 
instructions  of  the  members  of  the  Western  Gas  Association 
present,  I  cast  the  unanimous  vote  for  the  names  of  the  persons 
just  read  for  membership  in  the  Western  Gas  Association. 

Vice-President  Doty — They  are  declared  elected  members,, 
and  are  invited  to  participate  in  the  proceedings. 

A  motion  to  adjourn  until  2  p.  m.  was  carried. 

.Vice-President  Doty — The  motion  to  adjourn  for  the  nooa 
recess  having  been  agreed  to  I  desire  to  say  that  as  the  first 
business  of  the  afternoon  is  the  report  of  the  Memorial  Com- 
mittee, it  is  desired  to  have  as  full  an  attendance  of  the  members 
as  may  be  possible,  in  order  that  proper  respect  may  be  shown 
to  the  members  who  liave  passed  away. 


SECOND  DAY-AFTERNOON  SESSION. 

The  Association  reassembled  at  2:40  p.  m.,  President  Thteing 
in  the  Chair. 

The  President — Is  the  Committee  on  President's  Address 
ready  to  report?  We  have  in  the  order  of  business  the  report  of  the 
Library  Conmiittee.  There  seems  to  be  some  misunderstanding 
as  to  who  constitute  the  Library  Committee,  and  I  would  request 
the  secretary  to  report  for  the  Committee. 

REPORT  OF  LIBRARY  COMMITTEE. 

The  Secretary — Mr.  President,  in  accordance  with  the  in- 
struction of  the  Western  Gas  Association  one  year  ago,  I  have 
on  two  occasions  sent  out  lists  of  the  volumes  contained  in  the 
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Library,  The  number  of  volumes  loaned  during  the  past  year 
was  25.  There  have  not  been  many  acquisitions,  and  apparently 
not  much  interest  is  taken.  I  do  not  know  what  to  suggest  that 
would  make  the  Library  more  available  or  more  beneficial,  except 
to  announce  that  in  the  membership  list  you  will  see  an  index  of 
the  volumes  contained  therein,  and  should  any  member  of  the 
Association  desire  to  borrow  a  volume  he  will  observe  the  condit- 
ions under  which  it  can  be  done.  I  can  report  no  further  than 
to  refer  you  to  the  volumes  contained  in  the  Thompson  Memorial 
Library,  and  to  suggest  that  if  any  of  you  have  volumes  that  you 
would  like  to  give  to  the  Association  we  would  be  glad  to  receive 
them. 

The  President — Have  you  got  any  data  at  all  as  to  the  num- 
ber of  volumes  that  have  been  borrowed? 

The  Secretary — Not  with  me. 

The  President — Can  you  give  the  approximate  number? 

The  Secretary — Twenty-five.  We  have  out  now  11  vol- 
umes. 

The  President — It  seems  thai  this  Library  is  not  being  used 
to  the  best  advantage,  or  else  all  members  of  the  Western  Associ- 
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tian  must  have  complete  libraries  of  their  own.  It  ought  to  be 
distinctly  understood  that  this  Library  is  for  the  use  of  JLhe 
members  of  the  Western  Gas  Association,  and  if  you  desire  the 
use  of  any  book  contained  in  it  all  you  are  obliged  to  do  is  to 
write  to  the  Secretary,  who  will  furnish  the  volume  to  you  free 
of  cost.  It  seems  to  me  the  Library  should  be  more  used  than  it  is. 
On  motion  of  Mr.  Mitchell  the  report  was  received. 

REPORT  OF  COMMITTEE  ON  PUBLICATION  OF 

PROCEEDINGS. 

The  President — The  next  order  of  business  is  the  report  of 
the  Memorial  Committee,  but  I  would  prefer  to  have  a  larger 
attendance  to  listen  thereto.  We  will  take  up  the  report  of  the 
Committee  on  Publication  of  Proceedings.  This  Committee,  of 
which  I  am  Chairman,  would  report  that,  owing  to  the  lack  of 
matter — that  is,  not  sufficient  proceedings  to  justify  the  issuance 
of  a  volume  of  the  "Proceedings" — nothing  has  been  done  in  the 
past  year,  but  it  is  expected  that  a  volume  of  the  Proceedings 
ffom  1902  to  1905,  inclusive,  will  be  published  this  yean 
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On  motion  the  report  was  received  and  the  Committee  was 
ordered  continued. 

The  President — Owing  to  the  absence  of  Mr.  W.  B.  Calkins, 
of  Fairmont,  Va.,  his  paper  on 

COAL  SAMPLING  AND  TESTING, 

will  be  read  by  title  only  and  then  discussion  on  it  will  follow. 

Mr.  Calkins'  paper  is  as  follows. 

The  common  rule  expressed  in  most  chemical  and  metallurgi- 
cal text  books'in  regard  to  sampling  is  that  small  amounts  of  the 
original  mass  shall  be  taken  with  such  care  that  a  representative 
sample  is  secured.  But  scarcely  any  information  is  given  in 
regard  to  the  number  or  amount  of  samples  it  is  necessary  to  take 
in  order  to  eliminate  any  possible  chance  of  a  slight  error  in  one 
or  more  samples.  This  paper  was  not  written  with  the  idea  of 
laying  down  any  firm  or  fixed  rule  for  sampling,  but  with  the 
hope  that  those  interested  in  establishing  some  general  rule  for 
sampling  would  take  the  matter  up  and  determine  for  themselves 
the  number  of  samples  necessary  to  take,  the  amount  to  be  taken 
and  the  method  of  preparation  in  order  to  bring  the  error  to 
within  a  fixed  or  assumed  basis.  If  this  can  be  done  and  the 
co-operation  of  the  Association  secured,  some  common  rule  for 
sampling  can  be  worked  out  and  a  fixed  basis  established,  upon 
which  all  future  tests  can  be  made.  The  first  few  paragraphs  of 
Prof.  N.  W.  Lord's  **Noteson  Metallurgical  Analysis"  express 
tersely  why  it  is  necessary  to  exercise  such  great  care  in  obtain- 
ing small  impartial  samples  which  shall  truly  represent  the 
original  mass.     He  says: 

**  The  object  sought  by  the  technical  analysis  is  to  ascertain 
the  average  composition  of  some  particular  lot  of  material — for 
example,   a  carload  of  ore,   an  ingot  of  metal  or  a  bin  of  coal. 

**  The  amount  of  material  treated  in  the  laboratory  is  of 
necessity  limited  to  a  few  grams.  The  preparation  of  this  small 
portion  so  that  its  analysis  shall  correctly  represent  the  com- 
position of  the  mass  from  which  it  is  taken  constitutes  the 
operation  of  sampling." 

In  sampling,  as  in  any  other  kind  of  investigation,  the  person 
doing  the  work  must  know  thoroughly  what  it  is  he  wishes  to 
learn,  either  of  the  character  of  the  coal,  of  the  quality  of  the 
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coal,  or  of  both.  For  character  no  sample  need  be  taken,  simply 
a  specimen  of  the  particular  seam  is  all  that  is  necessary.  It 
has  been  found  that  there  exists  a  remarkable  uniformity  of  coal 
over  large  areas. 

The  character  of  the  coal  seems  to  depend  more  on  geographical 
position  and  geological  synclinals  than  it  does  upon  its  place  in 
the  geological  scale.  In  other  words,  it  is  generally  the  case 
that  all  coals  in  a  particular  locality,  no  matter  to  what  geolog- 
ical seam  they  may  belong,  are  of  the  same  character.  A 
notable  exception  to  this,  however,  is  in  the  Kanawha  field, 
where  the  splint,  gas  and  cannel  coals  occur  in  close  proximity.. 
The  character  of  a  coal  is  indicative  of  its  application  in  the 
industrial  world.  In  the  identification  of  a  coal  the  proximate 
analysis  is  more  important  than  any  other  test.  The  accurate 
determination  of  the  volatile  matter  is  of  the  greatest  importance, 
followed  closely  by  moisture. 

Ash  is  of  value  only  as  an  indication  of  the  normal  condition^ 
of  sample  or  specimen  in  hand,  but  must  never  be  overlooked,  as 
a  very  high  ash  will  aflFect  the  volatile  matter  to  such  an  extent 
that  the  interpretation  of  the  analysis  will  be  very  misleading. 
As  an  illustration  of  this  point,  let  us  examine  the  great  beds  of 
coal  found  in  the  Appalachian  carboniferous  series.  Here  we 
find  the  widest  range  or  difference  in  character. 

On  the  eastern  extremity  of  the  bituminous  field  you  invari- 
ably find  coals  low  in  moisture  and  volatile  matter ;  going 
westward,  the  volatile  matter  starting  at  about  12  per  cent., 
increases  regularly  but  gradually,  with  the  moisture  remaining 
constant  until  a  maximum  of  about  40  per  cent,  volatile  matter 
is  reached.  Evidently  a  bituminous  coal  cannot  contain  more 
than  this  amount  of  combustible  volatile  matter.  In  order  to 
become  more  volatile,  which  they  do  at  about  the  Ohio  river,  the 
coal  must  take  on  more  moisture.  This  actually  occurs,  so  that 
from  the  Ohio  westward  the  volatile  matter  remains  practically 
constant,  while  the  moisture  increases  regularly  and  gradually 
as  we  move  westward,  until  the  maximum  is  reached  at  the 
western  boundary  of  the  coal  basin,  where  it  carries  7  to  8  per 
cent,  of  moisture. 

The  knowledge  of  these  facts  would  indicate  to  the  coal  expert 
the  probable  location  from  which  such  specimens  were  taken. 
In  determining  the  quality  of  coal,  the  science  and  knowledge  of 
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sampling  play  a  very  important  part,  for  the  small  laboratory 
sample  given  the  chemist  must  be  taken  and  handled  so  carefully 
that  it  can  truthfully  be  said  to  represent  an  average  of  the 
original  mass.  Knowing  how  difl&cult  it  is  for  two  chemists, 
equally  careful  and  skillful  and  employing  the  same  methods,  to 
obtain  check  results  in  proximate  coal  analysis,  even  when  each 
man  is  furnished  with  part  of  the  same  well  mixed  finished 
sample,  you  can  readily  see  how  necessary  it  is  that  each  jnan  in 
collecting  and  preparing  his  own  samples  uses  some  method 
common  to  both,  in  number,  amount  and  mode  of  handling,  in 
order  to  eliminate  as  much  as  possible  the  error  of  the  sample. 

Anyone  that  has  ever  attempted  to  sample  a  large  mass  of  coal 
is  acquainted  with  the  difl&culties  met  with  in  obtaining  a  sample 
that  will  truly  represent  the  original  body  of  coal. 

A  large  mass  of  coal  is  more  or  less  a  mechanical  mixture  of 
several  compounds  or  minerals,  varying  in  size  and  specific 
gravity;  for  instance,  the  slate  and  bone  coal  may  be  in  very 
small  pieces  intimately  mixed  with  the  fine  coal  or  in  flat, 
laminated  layers  running  through  the  large  lumps,  or  the  pyrites 
may -be  present  as  large  sulphur  balls,  or  in  very  small  layers  or 
streaks  throughout  the  coal  seam.  So  the  taking  of  a  sample 
which  shall  contain  the  same  proportion  of  coal,  slate,  bone  coal 
and  pyrites  as  does  the  original  mass  becomes  a  very  hard  matter 
and  the  greater  the  amount  of  impurities  the  coal  may  contain 
the  greater  the  liability  of  error  in  the  sample. 

There  are  very  few  coals  that  have  more  than  5  or  6  per  cent, 
of  real  ash  in  the  normal  coal,  but  admixtures  of  slate,  bone  coal, 
sulphur  balls  and  foreign  substances  from  the  roof  or  floor  of  the 
mine  raise  the  impurities  and  complicate  the  sample.  So  a 
knowledge  of  the  original  form  of  the  coal  will  greatly  assist  the 
analyst  in  deciding  to  what  extent  the  sampling  must  be  carried. 

It  is  necessary  to  determine  not  only  the  amount  of  impurities 
but  also  to  determine  the  probable  error  of  any  single  determina- 
tion, which  in  turn  will  tell  how  many  samples  are  necessary  to 
establish  an  average  which  wall  be  within  the  allowable  error, 
either  fixed  or  assumed.  In  sampling  coal  no  one  method 
applicable  to  all  cases  can  be  carried  out,  but  in  sampling  large 
exposed  bodies  of  coal  we  hold  that  one  large  sample  which 
requires  some  lime  to  crush  down  and  quarter  allows  too  many 
chances  for  error,  and  the  quality  of  the  coal  is  the  original  body 
must  be  judged  by  the  one  analysis  alone. 
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'^  several  small  impartial  samples  had  been  taken 
'shed  and  quartered  down  rapidly,  which  their 
have  permitted,  and  a  separate  analysis  made  on 
.verage  of  all  the  analyses  would  have  represented 
the  composition  of  the  mass  of  coal  than  the  analysis 
.om  the  single  sample.     This  has  been  proven  by  a 
tests  carried  out  under  the  direction  of  Mr.  Frank  Haas, 
t  the  testing  department  of  the  Fairmont  Coal  Company, 
s^xample,  from  a  large  pile  loo  small  impartial  samples  of 
al  were  carefully  taken  and  analyzed.     Using  the  per  cent,  of 
julphur  for  illustration  the  average  of  the  loo  sulphur  determin- 
ations were  assumed  to  represent  exactly  the  composition  of  the 
coal  pile.     Now  if  the  analyses  are  taken  in  blocks  of  lo,  starting 
with  ist,  loth,  20th;  2d,  nth,   21st;  3d,   12th,  22d,  and  so  on, 
and  the  average  of  these  blocks  taken,  in  like  manner  blocks  of 
12,  15,  20  and  25  taken  and  the  average  obtained  for  each  block 
of  samples,  a  cur\'^e  can  be  plotted,  which  will  show  at  a  glance 
how  many  samples  must  be  taken  in  order  to  reduce  the  error  to 
the  allowable  limit. 

By  this  means  we  found  that  20  samples  must  be  taken  in 
order  to  reduce  the  error  to  .10  per  cent,  or  better.  Of  course, 
the  personal  factor  of  the  analyst  comes  in,  but  by  reducing  the 
error  on  the  sample  we  reduce  the  entire  probable  error. 

If  after  determining  the  number  of  samples  it  is  necessary  to 
take  in  order  to  limit  the  error,  the  time  and  expense  necessary  to 
analyze  each  sample,  are  objectionable,  a  composite  sample  can 
be  made  by  taking  an  equal  part  of  each  sample  and  thoroughly 
mixing.  Using  this  sample  for  the  laboratory  analysis,  results 
very  close  to  the  general  average  can  be  obtained. 

In  boiler  testing  the  rules  for  coal  sampling,  as  specified  by  the 
American  Society  of  Mechanical  Engineers,  are  about  as  follows: 
One  representative  shovel  full  of  coal  is  taken  from  each  barrow 
load,  placed  in  some  air  tight,   covered  receptacle  at  some  dis- 
tance from  the  heat  of  the  furnace  and  in  a  cool  place. 

At  the  end  of  the  test  the  large  sample  is  crushed  and  quartered 
down  in  the  usual  manner  for  the  laboratory  analysis.  This 
method  of  sampling  gives  only  one  large  sample  and  the  same 
objection  applies  in  this  case  as  before.  If  each  one  of  the 
shovelsful  had  been  taken  as  a  separate  sample  perhaps  some  of 
the  unaccounted  for  losses  could  have  been  itemized  in  another 


528 

place.  The  sampling  of  a  coal  mine  presents  another  problem, 
but  one  which  is  comparatively  easy  if  the  rules  and  directions 
here  given  are  followed  closely. 

Examine  carefully  the  map  of  the  mine  and  determine  the 
location  of  points  from  which  samples  can  be  taken  that  will 
fairly  represent  the  quality  of  the  coal.  Before  sampling  make  a 
cut  from  the  roof  to  floor  of  the  seam,  exposing  a  fresh  surface 
of  coal,  unaflFected  by  weathering  or  sulphur  and  smoke  from  the 
blasting  powder.  Clean  the  floor  and  spread  a  large  piece  of  clean 
canvas  or  oilcloth  to  catch  the  cuttings^  Then  with  a  small  sharp 
pick  or  chisel  cut  a  channel  in  the  face  of  the  coal  from  floor  to 
roof,  the  channel  to  be  from  2)^  to  3  inches  wide  and  i  to  2 
inches  deep.  Do  not  cut  out  slate,  bone  coal  or  other  impurities 
that  it  is  the  practice  of  the  mine  to  reject.  Place  each  sample  in 
a  stout  canvas  bag  if  it  is  to  be  analyzed  at  once,  otherwise  crush 
and  quarter  down  the  sample  at  once  and  place  in  a  large  air 
tight  bottle  or  jar.  The  larger  the  mine  and  thicker  the  seam 
the  more  samples  it  is  necessary  to  take  in  order  to  represent  the 
quality  of  the  coal.- 

As  ash  and  sulphur  are  the  only  variables  in  samples  of  coal 
taken  from  a  uniform  seam,  and  since  these  have  been  known  to 
vary  from  10  to  50  per  cent,  in  different  parts  of  the  seam,  a 
complete  analysis  of  each  sample  is  necessary.  The  average  of 
all  the  analysis  will  represent  the  "run  of  mine'*  from  the 
entire  seam. 

By  analyzing  each  sample  separately  the  high  and  low  ash  and 
sulphur  points  are  located  and  the  coal  can  so  be  mined  as  to  fit  it 
for  the  purpose  for  which  it  is  to  be  used.  The  actual  operation 
of  preparing  the  sample  for  analysis  consists  in  crushing,  mixing 
and  quartering  until  about  100  grams  remain,  which  is  put 
through  an  80-mesh  sieve  and  placed  in  a  small,  air  tight  receiver. 

With  small  samples  this  operation  can  be  carried  on  very 
rapidly  without  any  appreciable  loss  of  moisture  through  air 
drying,  thus  avoiding  the  loss  of  time  and  extra  calculations 
necessary  when  handling  large  samples  which  must  be  air  dried 
for  24  hours  or  longer  and  the  loss  of  weight  figuring  in  the  per 
cent,  of  moisture  found  by  analysis. 

The  test  of  the  coal  that  can  be  made  in  the  laboratory  consists 
in  the  proximate  analysis,  the  ultimate  analysis,  the  determina- 
tion of  the  per  cent,   of  the  sulphur  and   phosphorus  and   the 
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calorific  value  of  the  coal  either  by  calculation  from  the  results 
of  the  ultimate  analysis  or  by  the  use  of  some  standard  calor- 
imeter. 

Laboratory  test  can  also  be  made  on  the  coking  power  of  the 
coal,  the  effect  of  washing  on  coal  and  the  porosity  of  the  coke. 
As  previously  stated,  the  proximate  analysis  is  the  most  import- 
ent  test  that  can  be  applied  in  identifying  the  character  of  a  coal 
or  determining  its  quality. 

The  method  universally  adopted  is  that  reported  by  the  Com- 
mittee on  Coal  Analysis  of  the  American  Chemical  Society,  and 
is  too  well  known  to  be  commented  on  here  except  to  remark 
that  it  must  be  strictly  followed,  as  any  departure  will  lead  to- 
much  variation  in  results  on  moisture,  volatile  matter  and  fixed 
carbon.  In  a  laboratory  where  much  work  is  done  along  this, 
line  and  a  large  number  of  platinum  and  porcelain  crucibles  are- 
available,  a  small  gas  or  gasoline  muffle  furnace  holding  lo  to  2a 
crucibles  will  hasten  and  facilitate  the  analysis  greatly. 

For  the  determination  of  sulphur  either  Eschka*sor  the  sodium 
peroxide  combustion  method  is  equally  good.  Where  only  a  few 
coals  are  to  be  tested  for  sulphur,  the  sodium  peroxide  method  is- 
undoubtedly  the  most  rapid,  also  the  most  expensive.  For  the 
ultimate  analysis  and  other  laboratory  test  any  standard  book  ofi 
quantitative  chemical  analysis  will  give  all  the  information 
necessary. 

For  work  of  this  kind  I  have  found  Prof.  N.  W.  Lord's 
'*Notes  on  Metallurgical  Analysis"  to  be  of  very  great  help. 
The  notes  and  methods  contained  therein  having  all  been  tested 
over  and  over  again,  are  rapid,  practical,  easy  of  manipulation 
and  giving  accurate  results  when  properly  handled. 

I  wish  to  thank  Mr.  Frank  Haas,  Chief  of  the  Fairmont  Coal 
Company's  testing  department,  for  assistance  and  information 
given  in  the  preparation  of  these  notes. 

DISCUSSION. 

Mr.  Berkley — It  has  lately  been  brought  to  my  attention, 
and  I  think  to  that  of  others,  that  there  is  a  lack  of  interest,  that 
there  is  a  lull.  .  Having  attended  these  several  meetings,  and 
obser\'ing  the  interest  that  is  manifested  in  them,  the  evidence  of 
which  we  see  just  now,  when  we  are  .trying  to  get  a  body  of  our 
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assembly  together  in  order  to  hear  the  memorials  to  our  members 
who  have  departed  during  the  year,  we  find  our  President  "t:on- 
strained  to  hold  off  until  more  members  are  upon  the  floor. 
That  is  only  an  indication  of  the  actual  condition  into  which  we 
as  men  of  this  Association  are  drifting.  I  say  it  with  all  kind- 
ness and  candor,  that  if  our  success  is  to  be  true  success  it  must 
be  through  diligence  to  the  business  of  this  Association  at  its  called 
sessions,  to  press  forward  in  its  work,  to  prosecute  with  vigor  all 
of  its  interests.  Instead  of  being  characterized,  as  I  have  heard 
some  characterize  us  lately,  a  little  bit  slow,  instead  of  having 
it  said  that  others  are  gaining  ground  where  we  are  losing 
ground;  but  on  the  other  hand,  may  it  be  said  that  the  Western 
is  the  most  progressive,  the  most  alive,  up-to-date,  thorough  Gas 
Association  in  this  country.  There  is  no  reason  why,  gentlemen, 
these  meetings  should  not  be  better  patronized  by  our  presence. 
Such  a  paper  as  Mr.  Wheeler's  that  we  have  heard  read  here 
this  morning  is  indicative  of  the  condition  in  which  we  find  our- 
selves, because  we  are  unable — and  I  feel  my  inability  along  with 
the  rest — to  enter  into  an  intelligent  discussion  of  a  paper  that 
leads  and  throws  light  upon  the  gas  industry. 

There  is  no  use  in  our  thinking  or  talking  that  our  business  is 
good  enough  and  that  our  members  are  up  to  the  standard. 
Opportunities  are  being  made,  avenues  are  being  opened,  and  the 
result  of  it  is  that  unless  we  as  men  take  the  opportunity  by  the 
horns  and  are  equal  to  the  dilemma  in  which  we  actually  find 
ourselves  placed,  which  is  really  dangerous  ground,  we  will  in 
time — not  this  year — be  submerged  and  absorbed  bj'  some  other 
power  that  is  stronger  than  ourselves.  We  have  some  of  us  come 
many  miles,  some  of  us  a  short  distance.  If  we  will  consider  the 
interest  which  we  represent  the  time  allotted  to  the  representa- 
tion is  short.  With  our  action  and  energy  devoted  to  it  we 
would  then  accomplish  much  more  than  we  accomplish  because 
.  of  our  indifference.  I  know  no  other  word  that  expresses  it  or 
that  indicates  anything  of  the  sort  which  I  wish  to  describe;  it  is 
simply  indifference  to  attending  sharply  and  promptly  to  business. 
On  the  other  hand,  we  represent  here  men  of  salary,  men  of 
brains,  whose  time  is  worth  something.  If  that  is  true,  we 
should  with  pride  and  pleasure  and  profit  come  and  sit  and  listen 
to  what  they  have  to  say.  It  is  a  shame,  my  friends,  that  men  will 
sit  down  and  write  papers  and  study  hard  to  give  us  something 
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which  we  ourselves  don't  know,  and  then  they  will  come  here 
and  the  papers  will  be  treated  as  we  h^ve  treated  the  papers 
here  this  morning.  I  would  have  you  bear  in  mind  that  this 
criticism  I  am  offering  to  our  Association  as  a  body  is  from  the 
kindest  intention  and  the  best  spirit  of  brotherly  feeling  for  we 
are  on  dangerous  ground,  in  danger  of  losing  what  we  once  had, 
the  greatest  prestige,  or  what  we  still  have  and  can  maintain,  the 
integrity  of  the  Western  Gas  Association  beyond  any  impression- 
able power  that  might  be  brought  against  it.  Therefore,  I 
respectfully  ask,  on  behalf  of  the  Association  and  as  a  member  of 
it,  that  we  prosecute  with  diligence  the  business  that  is  here  for 
us  to  do.  Next  year,  when  we  come  to  the  meeting,  let  us  see 
that  the  printed  matter  is  sent  out  earlier,  that  men  are  better 
posted  on  the  subjects  for  discussion,  and  when  we  come  here  let 
us  come  to  the  business  as  we  go  to  business  at  our  several  places. 
We  would' not  hold  our  positions  very  long,  we  would  not  suc- 
ceed very  far,  if  we  neglected  our  business  like  we  neglect  the 
sessions  of  this  Association.  So  let  us  now  make  a  resolve  that 
next  year  when  the  President  calls  the  meeting  to  order,  we  will 
be  on  the  floor  and  take  an  active  part,  and  that  we  will  go  away 
from  here  benefited  morally,  financially  and  spiritually,  and 
through  brotherly  love  and  every  other  way  that  will  lift  us  up. 
I  thank  you  very  much.     (Applause.) 

The  President — The  next  order  of  business  is  the 

REPORT  OF  THE  MEMORIAL  COMMITTEE. 

Mr.  Doty — Mr.  President  and  Fellow  Members:  It  is  my 
privilege  as  Chairman  of  the  Memorial  Committee  to  present  to 
you  our  tributes  to  those  members  who  have  passed  away  since 
our  meeting  of  1904.  Rarely  in  the  history  of  the  Association 
has  the  black  border  encircled  so  many  names  of  such  prominence 
as  those  we  are  called  upon  to  mourn  to- day. 

Alpheus  B.  Slater,  Honorary  Member,  died  June  26,  1904. 

William  Henry  White,  Honorary'  Member,  died  July  3,    1904. 

Oscar  B.  Weber,  Associate  Member,  died  September  16,    1904. 

James  Somerville,  Past  President,  died  February  13,  1905. 

Charles  Blodgett,  Active  Member,  died  August  25,  1904. 

Charles  E.  Hess,  Active  Member,  died  December  22,  1904. 

The  President  has  requested  that  the  individual  members   of 
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the  Committee  pay  the  tributes  to  the  individual  members.     I 
will  ask  Mr.  Thomas  D.  Miller  to  respond  to  Mr.  Alpheus  B. 

Slater. 

Mr.  Alpheus  B,  Slater, 

Mr.  Miller — This  duty  has  been  thrown  onto  me  because 
Mr.  Shelton,  who  had  been  assigned  to  it,  could  not  be  here,  and 
in  saying  what  I  do  say,  I  can  only  speak  from  my  personal 
knowledge  and  regard  for  the  gentleman.  It  was  \ji  Chicago,  in 
1893,  that  I  first  attended  a  Western  meeting.  One  of  the  men 
that  I  met  at  that  meeting,  who  seemed  to  like  me,  and  I  know 
I  liked  him,  was  Mr.  Slater.  I  never  came  in  contact  with  him 
excepting  at  the  Western  Gas  Association  meetings.  To  my 
mind  he  represented  what  I  regard  as  an  ideal  man.  His  gener- 
ous nature,  the  interest  he  took  in  other  people,  his  kind 
consideration  for  others  and  their  feelings,  were  what  made  him 
the  perfect  gentleman.  As  to  his  career  in  the  gas  business^ 
Mr.  Shelton  has  written  quite  a  biography,  I  understand,  and 
mailed  it  here,  but  it  has  not  yet  reached  me,  and,  therefore,  it 
will  have  to  appear  in  the  printed  proceedings.  Mr.  Slater,  I 
understand,  left  a  legacy  to  his  children  and  a  memory  to  his 
friends  that  is  the  greatest  that  man  can  leave,  and  that  is  the 
universal  respect,  regard  and  confidence  of  those  with  whom  he 
has  come  in  contact.  Financially,  I  understand,  that  the  wealth 
in  dollars  did  not  amount  to  much,  and  what  does  that  amount 
to  anyhow?  The  reputation  and  character  that  he  leaves  behind 
is  something  that  cannot  be  taken  away,  and  it  means  all  .for 
wiiich  life  is  worth  living. 

I  am  very  sorry  indeed  that  I  am  not  able  to  present  a  more 
creditable  talk  on  this  subject,  but  you  can  understand  that  the 
duty  was  thrown  on  me  suddenly,  without  any  preparation.  I 
am  sure  that  as  far  as  I  have  been  able  to  go  in  the  matter  I 
have  expressed  the  sentiment  of  every  man  who  knew  Mr.  A.  B. 
Slater. 

The  following  tribute  to  the  memory  of  Mr.  Slater,  by 
Mr.  V.  H.  Shelton,  was  received  too  late  to  be  read  at  the  meeting: 

For  many  years,  in  gathering  at  the  annual  meeting  of  the 
Western  jGas  Association,  we  have  been  accustomed  to  the 
constant  presence  of  A.  B.  Slater.  It  seems  strange  not  to  have 
him  with  us  now;  and  while  the  duty  of  speaking  of  him   is  a 
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melancholy  one,  it  yet  carries  with  it  the  pleasure  of  a  tribute  of 
affection  and  esteem  in  which  he  was  held  by  the  writer,  who 
knew  him  long  and  well. 

Alpheus  Brayton  Slater  was  one  of  the  old  school,  New  Eng- 
land gas  men;  one  of  the  kind  who  pretended  not  to  know  much 
of  the  fourth  decimal  place,  but  who  did  know  how  to  always 
keep  his  gas  works  going,  and  his  company  going  ahead ! 

Bom  in  New  England  in  1832,  reared  and  educated  in  it,  his 
entire  life  work  practically  was  devoted  to  the  gas  business,  and 
in  that  he  established  a  name  for  sturdy  integrity,  and  commer- 
cial success  and  ability  that  marked  him  as  one  of  the  foremost, 
practical  gas  men  in  the  country. 

Reentered  the  ranks  early.  When  but  21  years  old  he  first 
engaged  with  the  Providence  Gas  Company,  and  there  is  no 
greater  evidence  of  his  worth,  and  year  in  and  year  out  depend- 
ability, than  the  fact  that  from  that  date,  of  1853  (and  that  is  a 
long  time  ago,  as  human  lives  go),  until  his  retirement  but  a 
short  time  ago,  he  steadily  served  that  single  Company,  rising  by 
degrees,  until  for  many  years  he  was  its  recognized  Engineer, 
Manager  and  practical  head.  Surely  a  life  work  of  almost  two 
generations  is  a  heritage  of  which  his  sons  may  be  prqud. 

Mr.  Slater  was  one  of  the  founders  of  the  New  England 
Association,  and  its  President  in  1882,  1883  and  1884;  he  was  a 
founder  of  the  Boston  Guild  of  Gas  Managers.  In  1873  he 
joined  the  American  Gas  Light  Association.  Sixteen  years  later 
he  was  its  President — in  1889.  In  1902  he  was  fittingly  made  an 
Honorary  Member. 

In  1886  this  Association,  in  honoring  him  by  creating  him  an 
Honorary  Member,  honored  itself;  for  it  thus  took  into  its  ranks 
one  liked  and  esteemed  and  respected  by  all. 

Mr.  Slater  always  seemed  very  fond  of  the  Western  Association. 
Rarely  did  he  miss  a  meeting  insofar  as  rested  in  his  own  power, 
and  it  needs  no  effort  to  recall  his  presence,  linked  arm  in  arm 
with  Mr.  Leach,  his  constant  and  faithful  associate  (and  alas!  now 
likewise  also  called  across  the  great  divide!)  in  the  corridors  of  our 
meeting  places,  .year  after  year.  He  often  said  to  the  writer  that 
he  looked  forward  to  the  yearly  Western  trip  with  constant 
pleasure;  the  change  of  scene,  the  things  he  picked  up,  the  friend- 
ships made,  and  the  good  fellowship  exchanged,  abundantly 
repaying  him  for  the  long  journey  that  it  meant  to  him,  from 
Providence,  R.  I. 
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The  writer  particularly  remembers  his  cheerful  presence  in  a 
party  of  30  who  went  by  steamship  one  year  from  New  York  to 
Savannah  to  attend  a  gas  meeting  there.  On  that  trip  he  and  I 
climbed  to  the  crosstrees  of  the  foremast,  turned  our  legs  around 
the  shrouds  and  smoked  by  the  hour,  out  of  sight  of  land,  miles 
from  a  gas  works,  but  nevertheless  swapping  small  talk  aliout 
gas  matters  of  common  interest,  the  older  man  telling  the  young- 
ster, what  was  what  in  a  wholesome,  lovable  way  that  will  never 
be  forgotten. 

Mr.  Slater  was  not  a  great  gas  engineer  from  the  extreme 
technical  standpoint;  he  does  not  go  down  into  American  gas 
history  as  a  great  inventor,  promoter  or  scientific  man.  But  as 
one  great  in  ** horse  sense**  in  practical  success,  in  steadily  build- 
ing ahead  and  forging  upward  and  in  the  human  qualities 
that  made  him  liked,  he  was  one  of  the  best  gas  men.  Would 
that  he  were  with  us  still! 

Mr.  Doty — Mr.  William  McDonald,  as  a  member  of  the 
Committee,  will  respond  for  Captain  White,  always  graceful  in 
manner  and  in  speech. 

Captain  William  Henry  White, 

Mr.  McDonald — Mr.  President  and  Gentlemen:  When  we 
think  of  Captain  White  we  are  apt,  I  fear,  to  think  of-  him  as  a 
genial  gentleman  who  did  a  great  deal  to  amuse  the  members  of 
the  gas  fraternity.  No  man,  probably  that  was  ever  among  us 
was  so  capable  of  amusing  his  fellow  members  in  the  Gas  Associ- 
ations, and  yet  I  have  often  heard  the  Captain  himself  express 
regret  that  this  was  true,  because  he  seemed  to  feel  that,  to  a 
certain  greater  or  less  extent, it  took  away  from  him  the  character 
that  he  reallv  desired  to  have  before  his  fellow  men.  And  so  in 
what  few  words  I  shall  say  this  afternoon,  I  shall  as  far  as  possi- 
ble, portray  to  you  a  little  different  thought  regarding  Captain 
William  Henry  White. 

At  the  meeting  of  the  American  Gas  Light  Association  in  1879 
I  became  a  member  of  that  Association.  Almost  the  first  man  to 
welcome  me  into  the  body  was  the  Captain.  From  that  day 
until  the  day  of  his  death  we  were  w^arm  personal  friends,  never 
but  once  having  a  difference  of  any  serious  character,  and  that 
among  friends  is  always  easily  settled.  At  the  banquet  of  the 
American  Gas  Light  Association  at  Philadelphia  in   that  year^ 
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Captain  White  responded  to  a  toast,  *'The  light  of  other  days.'* 
I  presume  there  are  quite  a  number  of  people  in  the  room  to  day, 
who  remember  that  speech  made  by  Captain  White,  and  it  was 
one  that  brought  him  to  my  notice  particularly.  It  was  a  speech 
that  was  an  honor  to  him.  It  had  nothing  of  the  light  or 
frivolous  in  it;  it  was  classical  and  intellectual.  It  was  beautiful, 
so  that  my  first  impressions  of  Captain  White  were,  that  he  wa& 
an  educated  gentleman  who  could  speak  in  the  most  elegant  way 
upon  almost  any  subject  that  he  undertook  to  speak  about. 

The  last  speech  that  I  ever  heard  him  make,  and  which  a  good 
many  of  you  gentlemen  heard,  was  at  the  meeting  of  the  Western 
Gas  Association  a  year  ago,  when  he  spoke  of  the  death  of  General 
Hickenlooper.  Now,  if  you  will  just  pause  for  a  moment  and  put 
together  the  thoughts  that  I  have  expressed,*  to  those  of  you  who 
heard  his  speech  in  Philadelphia  at  the  beginning  and  the  eulogy 
to  General  Hickenlooper  at  the  end,  it  must  give  the  impression 
that  Captain  White  was  something  besides  an  amuser.  I  know 
him  to  have  had  a  tender  heart,  ready  at  all  times  to  help  anybody 
that  was  in  trouble.  I  know,  as  I  said  before,  that  he  regretted 
he  had  had  the  name  of  being  an  amuser.  He  believed,  as  I 
believe,  that,  to  a  greater  or  less  extent,  a  man  makes  a  mistake 
to  pursue  a  policy  of  that  kind  too  far  and  too  long,  and  he  be- 
lieved it  detracted  from  the  real  manliness  of  character  that  he 
desired  the  people  around  him  to  consider  he  possessed.  All 
through  the  years,  if  you  will  go  back  in  your  recollection,  you 
will  find  the  Captain  was  always  tender-hearted.  He  was  often 
asked  to  make  a  speech  in  remembrance  of  some  of  our  fellow 
members,  and  he  always  did  it  in  the  most  tender,  the  most 
beautiful  way.  If  I  had  an  ambition^  one  greater  than  another, 
it  would  be  to  stand  here  this  afternoon  and  speak  of  Captain 
William  Henry  White  as  I  have  heard  him  speak  of  other  men 
who  were  members  of  this  Association.  Gentlemen,  I  hope  that 
we  will  bear  in  our  hearts  towards  Captain  William  Henry  White 
the  most  kindly  of  recollections,  because  he  was  a  man  among 
men,  a  gentleman  of  education  and  polish,  and  desired  to  be  in 
every  way  what  I  imagine  a  man  ought  to  be. 

Just  one  word  more,  which  I  think  is  pathetic.  It  is  a  West- 
ern expression.  He  died  with  his  boots  on.  You  know  what  I 
mean.  The  Captain  was  a  sick  man  for  a  year.  No  one  knew 
how  sick  he  was  or  had  b^en;  but  he  never  complained.     Up  to 
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the  last  day  that  we  met  him  he  never  said  that  he  felt  his  time 
-was  drawing  to  a  close,  and  he  knew  it  well.  He  died  without 
making  any  complaint,  and  with  the  good  nature  in  which  he  had 
always  lived. 

Mr.  Doty — I  will  ask  another  member  of  the  committee,  Mr. 
John  D.  Mcllbenny,  to  respond  for  Mr.  James  SomerviUe. 

Mr,  James  SomerviUe, 

Mr.  McIlhenny — Mr.  Chairman  and  Members  of  the  West- 
ern Gas  Association:  It  is  an  honor  to  be  called  upon  to  speak 
of  the  life  of  James  SomerviUe.  Death  came  suddenly  to  him, 
in  Indianapolis,  on  the  morning  of  February  13th,  1905. 

He  was  bom  April  ist,  1840,  near  the  village  of  Stow,  on  the 
banks  of  Gala  Water,  Scotland.  At  the  age  of  17  he  entered  the 
•Greenwich  Gas  works,  London,  under  his  uncle,  David  Hunter, 
the  Manager,  to  learn  the  business  of  gas  engineering.  Four 
years  later  he  was  appointed  Inspector  at  the  Maidstone  (Kent) 
Gas  Works.  At  the  age  of  23  he  was  sent  to  Calcutta,  India, 
where  he  remained  3  years,  engaged  in  engineering  work.  He 
returned  to  England  and  was  married  at  Maidstone. 

He  came  to  the  United  States  in  1867  and  after  a  few  months' 
service  with  the  New  York  Gas  Company  he  went  to  Knoxville, 
Tenn.,  to  rebuild  and  start  the  gas  works  destroyed  during  the 
Civil  War.  He  remained  as  Manager  of  the  Company  at  Knox- 
ville for  10  years,  and  in  1877  went  to  Montgomery,  Ala.,  where 
for  2  years  he  had  charge  of  the  gas  works.  He  then  became 
Superintendent  of  the  Indianapolis  Gas  Company,  a  position  he 
held  until  his  death.  He  was  one  of  the  originators  of  the  West- 
ern Gas  Association  and  was  its  President  in  1885.  He  was 
recognized  as  one  of  the  best  gas  engineers  in  the  country,  and 
the  new  gas  plant  in  Indianapolis  is  an  evidence  of  his  thorough- 
ness in  the  profession. 

He  was  an  elder  in  the  Fourth  Presbyterian  Church,  a  Director 
in  the  Y.  M.  C.  A.  and  in  the  Commercial  Club. 

He  leaves  a  widow  and  6  children.  Two  of  his  sons  are  oflScers 
in  gas  companies,  one  in  Chicago  and  one  in  Indianapolis. 

Mr^  SomerviUe  stood  high  with  his  fellows  and  in  his  commun- 
ity. A  local  newspaper  had  this  to  say:  "James  SomerviUe  was 
a  modest,  reserved  and  quiet  man.     He  was  exact  and  conscient- 
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ious.     Above  all,  he  was  a  Scotchman,  fond  of  the  land  of  his 
birth,  of  its  history,  its  legends  and  its  poetry.*' 

The  Board  of  Directors  of  the  Young  Men's  Christian  Associa- 
tion, of  Indianapolis,  stated  of  him:  *  *  *  **In  our  long 
association  we  always  found  him  a  Christian  gentleman,  so 
uniformly  genial  as  to  make  us  forget  his  years  and  feel  that  he 
was  full  of  all  the  youthful  vigor  that  could  inspire  the  youngest 
of  our  number.     His  loyalty  to  us  was  unfailing." 

The  session  of  the  Fourth  Presbyterian  Church,  of  Indianap- 
olis, stated:  * -*  *  **No  one  could  be  more  faithful  in  the 
•discharge  of  duty.  As  a  clerk  of  the  session  he  was  a  model  of 
punctuality  and  diligence.  His  liberality  was  proverbial.  In 
•church  and  business  he  did  with  his  might  whatsoever  his  hand 
found  to  do.     His  memory  is  fragrant  of  good  deeds." 

At  the  special  memorial  service,  held  in  the  Fourth  Presby- 
terian Church,  of  Indianapolis,  on  March  2d,  1905,  the  pastor  of 
the  church  spoke  thus:  ♦  *  ♦  **The  name  of  James  Somerville 
inevitably  suggests  character.  He  had  high  ideals  and  severe 
:standards.  But  his  ideals  were  not  beyond  the  realization  of 
those  who  knew  him,  for  they  could  see  that  he  was  attaining 
them.  *  And  if  his  standards  were  severe,  they  were  never  so 
severe  for  others  as  they  were  for  himself.  Consciously  or 
unconsciously  many  who  have  come  within  the  circle  of 
Mr.  Somerville' s  influence  have  been  brought  to  adopt  higher 
standards  of  conduct  and  nobler  ideals  of  right  living.  No  one 
who  was  trying  to  do  right  ever  felt  uncomfortable  in  his  pres- 
ence. I  never  knew  a  man  so  gentle  and  charitable  in  the 
judgment  of  others." 

In  his  connection  with  the  Indianapolis  Gas  Company,  extend- 
ing over  a  period  of  25  years,  he  was  ever  ^eady  to  assist  and 
advise  others  in  his  profession.  He  was  uniformly  beloved  by  his 
employees,  the  humblest  of  whom  could  approach  him.  Every 
man  received  justice  at  his  hands.  Many  of  his  subordinates  now 
occupy  responsible  positions  in  gas  companies  throughout  the 
<x)untry. 

Mr.  Somerville  had  all  the  resolution,  persistency  and  moral 
courage  of  his  race.  He  frowned  on  insincerity  and  held  to  the 
belief  that  "Character  is  property  and  an  asset  of  commanding 
value  both  in  obtaining  the  confidence  and  good  will  of  men  as 
ijirell  as  being  a  fortress  of  peace  for  himself." 
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At  Agra  in  India  is  the  world's  most  wonderful  and  msg- 
nificent  mausoleum  of  Taj  Mahal,  dedicated  to  undying  love.  In 
the  lofty  dome  is  a  wonderful  echo.  Voices  ffoni  below  ascend 
and  roll  and  reverberate  and  come  back  to  the  hearers  as  one 
harmonious  sound.  Our  voices  raised  in  memory  of  our  departed 
friend,  James  Somerville,  we  hope  and  believe  will  ascend  higher 
than  at  the  dome  of  Agra,  to  heaven  itself  and  the  echo  will  come 
back:  '* Well  done  th6u  good  and  faithful  servant,  enter  thou 
into  the  service  of  thy  Lord". 

Mr.  Doty — It  is  a  privilege  requested  by  one  of  the  members 
of  this  Association,  while  not  a  member  of  this  Committee — 
Mr.  Berkley — to  add  his  tribute  to  Mr.  Somerville. 

Mr.  BerkLtEv — I  want  to  say  a  word,  gentlemen,  because  I 
was  so  closely  identified  with  him.  I  feel  that  this  is  the  last 
opportunity  to  voice  a  word  in  praise  of  him  who  to  me  is  head 
high  above  most  men.  I  want  to  say  one  thing  about  his  help- 
ing. A  few  years  ago  he  left  the  Tabernacle  Church  in  Indian- 
apolis, which  was  within  3  squares  of  his  own  home,  and  went 
out  to  the  Fourth  Presbyterian  Church,  then  a  mission,  in  order 
that  he  might  help  it.  That  church  has  grown  until  it  is  a 
power  in  that  city  because  of  his  influence  in  it.  I  know  of  12 
young  men  that  have  left  his  works,  and  none  of  them,  I  dare 
say,  have  lived  lives  but  what  are  commendable  of  the  efforts 
that  he  put  forth  in  trying  to  help  them.  I  thank  you  for  the 
privilege  of  adding  my  testimony  to  this  grand  and  noble 
character. 

Mr.  Doty — I  will  ask  Mr.  John  Gribbel,  a  member  of  the 
Committee,  to  respond  for  Mr.  Charles  Blodgett. 

J/r.  Charles  Blodgett. 

Mr.  Gribbel — Mr.  President  and  Gentlemen:  It  is  very  meet 
that  we  who  still  move  in  the  market  places  of  life  should  pause 
a  moment  amid  the  traffickings  to  record  the  regard  in  which  we 
hold  the  memory  of  those  our  fellows  beloved,  who  have  in  silent 
caravans  gone  from  us  forever,  leaving  with  us  the  gear  and  store 
of  their  living.  With  bared  heads  and  tender  hearts  we  set 
down  the  affection  in  which  we  held  them  and  light  the  lamp  of 
memory,  that  those  who  follow  may  know  the  pattern  of  theniea 
they  succeed  and  these  our  friends  so  continue  to  enrich  human 
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lives.     To  tfiose  who  knew  him  well  the  name  of  Charles  W.: 
Blodgett  will  ever  be  as  the  chimes  of  silvery  bells. 

He  was  born  June  2,  1851,  in  Providence,  R.  I. 

After  his  graduation  at  the  College  of  the  City  of  New  York  he 
entered  the  service  of  the  Williamsburgh  Gas  Light  Company,  of 
Brooklyn,  as  assistant  to  .his  father,  Charles  F.  Blodgett,  who 
was  the  Secretary  of  the  company  from  its  incorporation  until 
his  death,  covering  a  period  of  35  years. 

The  son  succeeded  his  father  as  Secretary  in  1881.  Some  years, 
later  the  manufacturing  plant  was  also  placed  under  his  direction. 
The  prosperity  of  the  Williamsburgh  Company  under  his  direction 
was  marked.  While  preserving  his  relation  to  the  Williamsburgh 
Company,  in  1890  Mr.  Blodgett  was  appointed  General  Manager 
of  the  Brooklyn  Gas  Light  Company,  and  later  on  elected  its 
Vice-President.  His  labors  were  continued  in  both  Companies 
until,  on  the  consolidation  of  the  several  Companies  in  the  city  of 
Brooklyn,  he  was  made  Manager  of  the  Williamsburgh  district  of 
the  Brooklyn  Union  Gas  Company.  In  this  ofl5ce  he  continued 
until  1901.  He  then  went  to  the  Providence  (R.  I.)  Gas  Com- 
pany, as  Superintendent,  where  he  stayed  until  July,  1902,  when 
indications  of  the  disease  appeared  which  caused  his  death  on 
August  25th,  1904. 

Coming  of  a  line  on  his  father's  side,  identified  with  the  early^ 
history  of  New  England,  and  on  his  mother's  side  from  a  stock 
which  shared  the  glory  and  chivalry  of  the  South,  he  embodied 
in  himself,  in  an  unusual  measure,  the  characteristics  of  his 
ancestors. 

His  energy  was  as  marked  as  his  generosity.  His  tenacity  of 
purpose  was  equalled  by  his  vivacity.  The  solidity  of  his  judg- 
ment was  in  no  manner  shaken  by  his  rare  quality  of  humor  and 
his  keen  perception  and  analytical  power  were  accompanied  by  a 
warm  heartedness  that  made  them  welcome  wherever  he  was 
known. 

He  was  positive,  but  open  to  conviction.  His  devotion  to 
truth  was  impassioned  and  equalled  by  the  modesty  with  which 
he  hid  his  personality.  His  capacity  for  friendship  was  rare  and 
those  of  us  who  knew  him  best  will  cherish  golden  memories  of 
it.  In  all  his  relations  with  his  fellows  he  was  moved  by  fidelity 
to  a  high  ideal.  Friendship  with  him  was  born  of  the  heart  and 
life  brought  him  no  fairer  fruit.     Life  to  him  was  real,  intense^ 


540 

practical,  but  not  confined  within  these  limitation&*  With  him 
success  was  to  be  measured  by  achievement  rather  than  by 
acquisition.  In  his  scales  '* kind  hearts"  were  "more  than  cor- 
onets and  simple  faith  than  Norman  blood/'  and  manhood  was 
the  real  gold  of  Ophir.  With  all  the  sensitiveness  of  womanhood 
he  combined  a  sturdiness  and  practicability  which  made  him 
beloved,  admired  and  respected  in  equal  degrees. 

He  held  the  Western  Gas  Light  Association,  which  he  joined 
in  1890,  in  high  regard.  Some  of  us  will  long  remember  the 
positiveness  with  which  he  expressed  his  admiration  of  the  spirit 
which  moved  this  Association.  He  was  outspoken  in  his  admir- 
ation of  its  enterprise,  its  grasp  upon  the  problems  of  our  business 
and  the  comraderie  existing  among  its  members. 

His  record  in  our  business  as  gas  manager  is  one  to  be  studied 
by  the  younger  men  who  are  to  follow  us  and  the  quality  of  his 
manhood  was  such  that  his  associates  will  forever  cherish  his 
memory. 

Mr.  Doty — I  will  ask  Mr.  George  Clark  to  speak  for 
Mr.  Charles  E.  Hess. 

Mr,  Charles  Emil  Hess, 

Mr.  George  Clark — Gentlemen,  Charles  Emil  Hess  was  bom 
in  Hesse- Darmstadt,  Germany,  in  1839.  At  the  age  of  15  he 
came  to  America  and  located  with  his  brother  in  St.  Charles, 
Mo. ,  where  he  engaged  in  a  mercantile  business,  drifting  from 
there  to  St.  Louis  and  later  to  Phelps  county,  Mo.,  where  he 
remained  until  the  outbreak  of  the  Civil  War,  when  he  returned 
to  St.  Charles.  He  enlisted  in  the  Union  Army.  At  the  close  of 
the  rebellion  he  read  law  in  the  office  of  the  Hon.  A.  Krekel,  and 
later  attended  the  Harvard  Law  School,  from  which  he  gradu- 
ated in  1886.  He  engaged  in  the  practice  of  law  in  St.  Charles 
until  his  appointment  as  Registrar  of  Bankruptcy  for  the  West- 
ern District  of  Missouri,  which  necessitated  his  removal  to 
Jefferson  City.  After  the  expiration  of  the  bankruptcy  act  he 
became  interested  in  the  Jefferson  City  Gas  Light  Company, 
which  later  merged  into  the  Light,  Heat  and  Power  Company  of 
that  city,  and  for  nearly  23  years  he  was  identified  with  that  cor- 
poration, until  his  death  on  December  2 2d,  1904. 

Mr.  Hess  was  a  man  of  sterling  integrity,  a  good  citizen,  observ- 
ing a  strict  devotion  to  business,  humane  and  just,  a  great  lover 
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of  nature,  and  possessed  of  a  wide  range  of  culture.     In  every 
relation  of  life  he  was  a  true  and  honorable  man. 

Mr.  Oscar  B.  Weber. 

Mr.  Doty — To  some,  death  comes  like  sleep  at  the  close  of  a 
busy  day»  but  to  one  it  came  at  noon's  high  tide,  and  for  him 
your  President  has  asked  me  to  give  something  more  than  a  pass- 
ing notice. 

Oscar  B.  Weber  was  a  New  Yorker  by  birth  and  education. 
He  was  born  in  New  York  city,  August  6th,  1859,  and  was  grad- 
uated from  the  College  of  the  City  of  New  York  in  1880.  His 
business  experience  began  with  his  father,  Adam  Weber,  one  of 
the  first  to  manufacture  fireclay  retorts  in  this  country,  and  who 
has  been  prominently  identified  with  gas  interests  for  more  than 
half  a  century.  The  name  of  Weber  has  long  been  an  honored 
one  in  the  gas  industry.  Upon  the  retirement  of  Adam  Weber 
from  active  business  life  in  1890,  Oscar  Weber  became  President 
of  the  Company  known  as  Adam  Weber's  Sons. 

The  large,  model  plant  erected  at  Weber,  N.  J.,  in  1891,  is  a 
monument  to  the  importance  of  the  manufacturing  industry  he 
represented.  The  nature  of  this  product  brought  the  Company, 
and  Oscar  Weber  as  its  representative,  into  business  relations 
with  many  of  the  gas  companies  and  their  officers,  and  to  some 
the  relations  were  intimate,  and  to  those  perhaps  more  fully  is 
known  the  loss  sustained  in  his  premature  death. 

Mr.  Weber  was  a  member  of  the  American  Gas  Light  Associa- 
tion and  of  the  Pacific  Coast  Gas  Association,  as  well  as  of  the 
Western  Gas  Association,  and  was  faithful  in  his  attendance  at 
the  various  conventions  and  responsive  to  their  varying  demands, 
and  I  think  we  all  felt  a  convention  without  him,  left  a  vacant 
chair.  He  was  full  of  good  fellowship,  with  a  personality  strong 
and  vigorous,  and  though  it  was  understood  that  he  was  not  well 
when  attending  our  meeting  of  last  year,  yet  to  one  of  his  temper- 
ment,  disease  seemed  like  a  garment,  lightly  worn,  to  be  thrown 
aside  to-day,  to-morrow.  Who  would  have  dreamed  then  that  his 
summons  had  come?  We  who  were  fortunate  enough  to  be  the 
companions  of  his  leisure,  will  recall  again  and  again  the  marvel 
of  his  musical  accomplishment.  His  was  no  ordinary  talent, 
whipped  to  expression  by  a  master's  training,  but  a  free  gift  from 
nature,  as  spontaneous  as  the  song  of  a  woodland  bird,  withal  a 
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Thz  PiiSiZE^T — GiscTjrrars,  I  tldak  that  m«  all  feel  that 

Tcc*c  :c  i^  peaaory  of  oar  dead  are  well 
mcse  in.  tbe  traiwartion  of  our  busmess  to 
rernrn'rer  rb:<e  tLi:  cave  gene  before  and  vhom  m«  will  sorely 
f-xl^iw.  We  will  =»5w  listen  to  a  paper  by  Mr.  N.  D.  Cochran,  of 
T:l-rio    O  .  :t: 

AX  IDEAL  CORPORATION. 

Mr.  President  and  Gentlemen:  Before  startii^  to  read  the 
pap-cr  I  ie<:re  lo  say  that  I  have  no  special  knowledge  of  the  gas 
bu5:ze<5.  ani  am  not  here  to  tr>-  to  tell  you  anything  about  it 
W  hat  I  -hall  say  on  the  subject  of  corporations  will  be  with  ref- 
erence to  corporations  in  general. 

The  b«e^t  thing:  that  can  be  said  of  this  century  is  that,  more 
than  ever  befcrr  the  ideal  of  the  people  is  universal  peace,  and 
that  means  the  organization  of  the  world.  The  universal  demand 
is  that  nations  quit  nghting  and  settle  iheir  differences  by  peace- 
ful arbitration. 

Reduced  to  commercial  terms,  that  means  that  competition 
Ixrtween  governments  must  cease,  and  co-operation  take  its  place. 
The  universal  ;;joveniment  trust,  if  you  please — the  United  States 
of  the  world. 

That  i.->  the  ideal  terrestrial  corporation,  for  it  could  be  the  wAo/r 
thiu:^  organized.  But  first  there  must  be  organizations  of  the 
part.  And  each  individual's  task  is  to  do  what  he  can  to  organ- 
ize his  part,  to  establish  the  right  relation  between  himself  and 
the  universe. 

There  is  an  ideal  relation  between  you  and  your  wife,  your 
child,  your  friend,  your  neighbor,  your  community,  your  State, 
your  country,  your  world,  your  universe.  At  one  time  or  another 
the  average  man  is  at  war  in  some  degree  with  all  of  them.  When 
he  is  at  jxrace  with  them  all  that's  the  millenium. 

The  whole  thing  is  made  up  of  related  parts  or  facts.  There 
is  the  religious  fact,  and  Christianity,  Judaism,  Mohammedanism 
and  Confucianism  are  opinions  as  to  what  the  religious  fact  really 
is.  When  we  find  the  fact  there  will  be  one  religion.  It  was 
only  this  week  that  John  D.  Rockefeller  suggested  the  religious 
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trust,   although  the  Congress  of  Religions  at   Chicago  in   1894 
IX)inted  to  the  same  thing. 

There  is  the  language  fact,  of  which  English,  German,  French, 
Russian  and  Japanese  are  but  opinions.  Yet  commerce  is  forcing 
the  language  merger  every  minute.  The  locomotive,  steamship 
and  electric  wire  are  weaving  the  people  of  the  earth  together. 
Commerce  demands  one  language. 

There  is  the  credit  fact,  of  which  Dun's  and  Bradstreet's  are 
but  competing  opinions.  Neither  is  wholly  right,  or  both 
<x)uldn*t  exist.  You  buy  both  guesses  and  then  take  a  guess  on 
your  own  account. 

There  is  the  oil  fact,  which  has  more  nearly  arrived  than  any 
other  industrial  fact,  for  competition  has  been  almost  entirely 
eliminated  throughout  the  world.  And  it  is  possible  that  future 
generations  may  forget  the  small  dealers  Rockefeller  crushed,  in 
his  war  to  eliminate  competition  and  organize  oil,  and  give  him 
some  credit  as  the  rough-house  apostle  of  oil  peace.  Men  may 
think  more  then  on  the  result,  and  less  on  how  it  was  accom- 
plished. 

Oyama  is  killing  thousands  of  Russians  and  desolating  many 
homes.  But  we  think  the  sacrifice  is  made  for  universal  peace  and 
Oyama  is  a  hero. 

On  the  political  government  side  the  most  interesting  progress 
is  being  made  towards  the  universal  postofl5ce.  It  is  interesting 
to  note  in  this  connection  that  the  private  express  company 
money  order  is  well  nigh  universal.  The  U.S.  post  ofl5ce  money 
order  is  not. 

One  of  the  most  interesting  American  facts  is  the  railroad  fact. 
Once  every  road  was  a  separate  corporation,  or  opinion.  Compe- 
tition, or  war,  taught  its  lesson  and  the  railroads  got  together  in 
groups.  The  wars  of  these  groups  between  themselves  and  the 
public,  or  government,  will  compel  railroad  peace.  Competition 
is  responsible  for  rebates,  drawbacks,  passes  and  other  special 
privileges.     Organization  and  peace  will  eliminate  them. 

Just  how  railroad  peace  will  come  remains  for  the  future  to 
reveal,  but  if  each  step  toward  better  organization  be  orderly  we 
need  not  worry  about  what  the  ultimate  will  be.  But  the  war 
has  gone  far  enough  to  demonstrate  that  the  organization  is  not 
complete  when  relations  between  railroad  employers  and  employees 
have  been  adjusted.     The  railroads  have  their  wars  with  labor, 
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and  great  progress  has  been  made  toward  peace,  so  far  as  that 
particular  relation  is  concerned. 

But  there  is  a  third  interest.  The  war  now  on  is  between  the 
railroad  organ— all  the  railroads— and  the  other  parts  of  our 
social,  commercial  and  industrial  organism.  That  means  that  a 
right  relation  must  be  established  between  this  one  part  and  the 
whole.  There  can  be  no  peace  until  everybody  is  protected  from 
the  possibility  of  the  arbitrary  and  unjust  exercise  of  great  power 
by  anybody. 

I  have  placed  emphasis  on  the  railroad  relation  because  of  the 
peculiar  interest  it  has  to  the  particular  class  to  which  this  paper 
is  addressed.  All  of  the  so-called  public  service  corporations  now 
face  the  same  problem.  Not  only  must  the  right  relation 
between  employer  and  employee  be  established,  but  the  right 
relation  between  them  as  a  harmonious  corporation  and  all  other 
interests — the  remainder  of  the  people,  the  general  public — must 
be  established  also. 

I  have  read  with  much  interest  that  part  of  the  proceedings  of 
the  Congress  of  Gas  Associations  of  America  at  St.  Louis  last 
year  which  concerned  the  relation  of  gas  companies  and 
employees.  The  discussion  which  followed  the  presentation  of 
the  experience  of  Sir  George  Livesey  and  the  South  Metropolitan 
Gas  Company,  of  London,  in  profit  sharing  with  employees, 
indicated  a  disposition  on  the  part  of  some  American  gas  mana- 
gers to  bring  about  a  more  equitable  and  satisfactory  relation 
between  employer  and  employee  in  this  coimtry.  It  indicated 
also  that  there  is  not  so  much  greed  and  narrow  selfishness  in  the 
ownership  and  management  of  some  of  our  public  service  corpor- 
ations as  many  of  us  have  been  led  to  believe;  and  that  there  is  a 
growing  demand  for  peace  in  the  gas  business. 

It  indicated  even  more  than  that.  It  indicated  that  some  cor- 
porations are  developing  a  soul;  for  at  least  three  of  the  gas  men 
who  discussed  the  paper  made  specific  mention  of  the  Golden 
Rule;  and  in  connection  with  the  gas  business. 

So  far,  so  good.  When  employers  go  earnestly  hunting  for  an 
ideal  relation  wnth  employees  they  will  improve  conditions,  even 
though  they  don't  reach  the  ideal  all  at  once.  And  having  estab- 
blished  a  better  relation  with  employees,  they  will  then  be  in 
better  position  to  establish  a  better  relation  with  the  public. 

And  the  war  is  on  now.     Competition  taught  gasmen  that  two 
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gas  companies  in  one  community  were  just  as  absurd  as  two  post 
offices.  Once  they  got  that  wise  there  was  better  organization. 
But  the  same  mistake  was  made  in  some  communities  that  other 
industrial  organizers  made.  Complaint  has  been  made  in  some 
instances,  where  public  service  corporations  were  recognized,  that 
values  were  inflated  and  capitalization  watered. 

Against  that  the  public  has  declared  war.  There  is  a  demand 
for  so-called  municipal  ownership,  that  will  grow  in  proportion 
as  the  public  service  companies  get  out  of  relation  with  the  pub- 
lic. Before  this  war  is  fought  out  there  must  be  more  organiza- 
tion— the  water  must  be  organized  out  of  the  capitalization  and 
public  confidence  organized  in. 

The  growing  demand  for  municipal  ownership  isn*t  because* 
the  public  crave  it  as  a  beverage,  but  rather  because  they  feeB 
that  some  sort  of  emetic  or  cathartic  is  needed  to  establish  better 
social  health.  It  is  a  war  measure.  Like  all  wars  this  one 
will  be  educational,  and  more  progress  will  be  made  toward  peace. 

This  is  an  opinion,  of  course.  It  is  not  expressed  in  the  spirit 
of  captious  or  hostile  criticism,  but  rather  in  the  hope  that  it  may 
help  in  some  measure  to  bring  about  gas  peace. 

Resistance  is  a  great  thing  when  it  is  right.  Protest  has 
worked  wonders  in  organizing  the  world.  The  best  thing  now 
happening  in  the  industrial  world  to  both  labor  and  capital  is  the 
resistance  offered  by  each  to  the  encroachments  of  the  other. 
Resistance  makes  you  stop,  look  and  listen.  When  you  start 
wrong  it  helps  you  to  back  up  and  start  right. 

Believing  in  organization,  I  believe  in  unionism.  I  believe  iu 
the  corporation  and  in  the  labor  union.  Instead  of  too  much 
organization  there  is  not  enough.  A  big,  strong  man;  chesty 
with  conceit  and  power,  may  thump  his  weak  and  puny  neighbor, 
but  he  is  more  apt  to  shake  hands  with  a  fellow  of  his  size  and 
give  him  a  square  deal.  Right  organization  means  a  square  deal 
for  everybody. 

That's  what  all  this  row  in  Chicago  is  about.  The  employers 
and  employees  in  one  special  industry  went  to  war,  and  others 
thought  it  could  be  fought  out  in  that  one  spot.  But  they  over- 
looked the  intimate  relation  of  parts  of  organized  society  to  each 
other  and  the  whole,  and  finally  the  entire  community  was  in  it. 
You  can't  rob  Peter  to  pay  Paul.  And  you  can't  hurt  Peter 
without  hurting  Paul,  and  yourself  also. 

35 
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In  the  war  right  here  in  Chicago  one  of  the  most  significant 
developments  is  the  palpable  inefficiency  of  municipal  govern- 
ment. It  has  failed  to  govern.  The  political  government  has 
been  unable  to  adjust  the  relation  between  industrial  classes. 
Hence  Chicago  cannot  be  called  an  ideal  municipal  corporation, 
although  I  think  it  is  one  of  the  most  progressive  municipalities 
in  this  country. 

In  a  general  way  this  paper  has  pointed  to  more  than  one  ideal 
corporation,  although  time  will  not  permit  the  working  out  of 
any  of  them  in  all  its  details.  I  will  attempt  to  point  out,  how- 
ever, the  dim  outlines  of  the  ideal  municipal  corporation,  and 
with  that  leave  the  rest  to  your  imagination. 

I  believe  first  of  all  that  our  so-called  representative  govern- 
ment is  a  failure  simply  because  it  is  not  truly  representative. 
Society  is  industrial,  commercial  and  social,  but  its  government  is 
political.  The  community  is  made  up  of  bankers,  manufacturers, 
clerks,  merchants,  book-keepers,  skilled  mechanics,  laborers  and 
others  who  do  something  useful  to  earn  a  living,  but  when  they 
come  to  select  their  representatives  they  choose  from  Democrats 
or  Republicans.  And  neither  of  these  seems  to  have  any  real 
relation  to  everyday  life. 

In  many  municipalities  the  representatives  represent  those  who 
will  pay  the  highest  price  for  representation,  and  they  are  gener- 
ally the  seekers  for  special  privileges. 

The  subdivision  of  a  municipality  into  wards  is  purely  arbi- 
trary and  geographical.  No  ward  representative  can  know  what 
he  really  does  represent,  except  his  own  aims  and  ambitions. 
The  comnninity  isn't  organized.  It  is  merely  divided  into  wards 
and  all  kinds  of  peoples  into  Democrats  and  Republicans. 

Everywhere  we  find  dissatisfaction  with  this  kind  of  govern- 
ments.    Where  shall  we  turn  for  something  better? 

While  politicians  and  statesmen  are  tied  down  by  precedent 
tradition  and  superstition,  commerce  is  evolving  the  new  govern- 
ment right  under  their  noses.  The  fierce  war  between  capital 
and  labor  is  a  war  of  conflicting  opinions,  a  fight  for  better  gov- 
ernment that  will  regulate  the  relation  of  individuals  and  classes, 
and  to  insure  to  every  man  the  right  to  do  as  he  pleases  as  long 
as  he  does  not  interfere  with  the  right  of  every  other  man  to  do 
the  same  thing.  We  find  this  same  war  going  on  in  every  class 
interest,  this  same  cruel,  disastrous  yet  educational  and  peace- 
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compelling  war.  But  everywhere  there  appears  to  be  a  tendency 
on  the  part  of  men  to  get  together  in  peace  and  harmony  as  rap- 
idly as  they  can  intelligently  adjust  relations.  There  is  a  ten- 
dency to  get  together  in  classes — not  the  old  classes  to  w^hich 
membership  was  attained  through  wealth  or  the  accident  of  birth 
— but  classes  in  which  membership  is  determined  by  special 
knowledge,  fitness  and  enlightened  self-interest. 

There  was  a  time  when  every  State  in  this  Uniou  was  an  indi- 
vidual opinion.  It  took  war  to  weld  them  together.  Many 
thousands  of  precious  lives  and  many  millions  of  treasure  were 
sacrificed,  but  the  result  w^as  good.  We  have  seen  the  gradual 
organization  of  them  all  into  one  great,  harmonious  union,  each 
reserving  the  right  to  develop  its  best  individuality,  but  a  supreme 
human  intelligence  governing  and  regulating  the  relations  of  each 
to  every  other  and  to  the  whole. 

We  boast  of  this  representative  government  as  a  vast  improve- 
ment over  the  monarchial  form.  Yet  it  seems  that  commerce  is 
evolving  a  government  that  will  be  a  vaster  improvement  over 
the  so-called  democratic  republic  than  that  was  over  the  absolute 
monarchy. 

So  much  for  the  general  proposition.  Let  us  take  up  the  rela- 
tion of  the  lighting  industry  to  the  public.  That  brings  us  to  the 
ideal  municipal  corporation  and  government  fact. 

This  Association  is  but  one  of  the  many  evolving  from  the 
same  principle.  You  are  moving  toward  the  nationalization  of 
the  lighting  industry.  You  are  working  toward  a  supreme  gov- 
•erning  gas  intelligence,  without  a  sacrifice  of  the  individuality 
of  the  constituent  corporations.  This  supreme  gas  intelligence 
will  be  a  great  clearing  house  of  gas  facts  and  information.  Each 
member  will  help  every  other. 

Let  us  suppose  the  gas  light  industry  in  a  city  organized  to  its 
highest  possible  development.  It  is  one  industrial  organ  of  a 
social  and  industrial  organism.  Then  let  us  take  every  other 
organ  and  nurse  that  to  its  highest  development.  We  will  have 
then  the  street  railway  or  transportation  organ,  the  banking  or 
credit  organ,  with  the  banking  system  unified  as  the  post  ofiice 
is,  the  Central  Labor  Union,  the  health  organ  and  the  organ  of 
food,  clothing,  shelter  (landlords),  tenants,  builders,  breweries, 
saloons,  religions,  charitable,  correctional  and  reformatory,  fire, 
police,  public  service,  public  safety,  retailers,  publicity,  advertis- 
ers, etc. 
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Then  let  us  suppose  that  each  industrial  class,  or  interest,  or 
organ,  elects  its  best  representatives  to  a  central  clearing  house, 
the  supreme  intelligence,  the  governor  of  relations  between  the 
organs,  or  interests  and  individuals.  Does  not  that  mean  govern- 
ment of  the  real  best  people,  and  by  developing  each  dass  interest 
to  its  highest,  develope  the  social  whole  to  its  highest  and  best? 
Would  we  not  have  then  a  cdmmunity  governed  by  organized 
intelligence,  and  industrial  democracy? 

I  offer  this  as  a  government  that  would  be  better  for  the  com- 
munity than  public  ownership  under  existing  forms  of  govern- 
ments, and  better  for  private  ownership  that  is  honest  and  wants 
to  earn  money  by  intelligent  operation  and  management  of  its 
industry.  And  no  book  or  legislative  laws  would  be  necessary  to 
put  it  into  effect.  It  would  be  a  law  unto  itself  and  automatic- 
ally control  government  from  the  jump;  for  every  member  of  the 
governing  body  would  be  a  real  representative  of  his  dass  interest. 
Each  class  interest  could  be,  and  would  be,  given  the  greatest 
possible  liberty  consistent  with  the  rights  of  all.  And  the  rela- 
tions of  all  would  be  regulated  by  the  highest  intelligence  in  the 
community. 

It  would  be  the  department  store  with  every  department  in 
charge  of  an  expert,  and  all  heads  of  departments  constituting 
the  supreme  intelligence,  as  against  a  general  store  not  divided 
into  departments  but  every  clerk  a  jack-of-all- trades.  And  that  is 
what  our  government  is  now. 

Under  public  ownership,  as  now  advocated,  it  is  intended  that 
the  butcher,  the  baker,  the  candle  stick  maker  and  the  banker, 
the  sewer  digger  and  everybody  else,  shall  select  the  management 
ot  the  gas  company,  the  street  railway  company,  etc.  Under 
private  ownership  we  have  the  abuse  of  w^atered  bonds  and 
stocks,  and  gigantic  grafting  that  not  only  keeps  up  constant 
warfare  with  the  people  but  interferes  with  the  scientific  opera- 
tion of  the  plant. 

Private  ownership,  unregulated  except  by  the  promoter's 
greed,  is  wrong.  If  it  w^ere  right  this  outcry  wouldn't  be  heard. 
But  the  people  begin  to  realize  that  there  are  other  ways  of  pay- 
ing taxes  than  to  the  elected  treasurer.  They  begin  to  see  that 
their  gas  bills  and  their  street  railway  fares  are  taxes  And  they 
will  not  forever  submit  to  taxation  levied  to  pay  interest  on 
watered  bonds  or  dividends  on  watered  stock. 
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DISCUSSION. 

The  President — Gentlemen,  we  have  listened  to  a  very  elo- 
quent and  earnest  paper  on  **An  Ideal  Corporation.'*  Mr.  Coch- 
ran's idea  seems  to  be  that  but  one  corporation  should  exist.  If 
that  condition  could  prevail,  the  conditions  would  certainly  be 
extremely  ideal,  and  we  would  all  be  employees  of  a  corporation. 
All  the  associations  which  we  attend  would  lose  much  of  their 
individuality.  I  would  like  to  hear  a  little  discussion  on  the 
subject. 

Mr.  Doty — Mr.  President,  I  think  that  the  Western  Gas  As- 
sociation can  congratulate  itself  upon  having  had  the  opportunity 
of  listening  to  the  address  delivered  by  Mr.  Cochran.  Mr.  Coch- 
ran is  a  newspaper  man.  I  believe  he  would  value  that  title 
higher  than  he  does  the  fact  that  he  is  the  editor  of  one  of  the  most 
prominent  newspapers  in  this  country.  You  see  he  is  a  man  of 
great  courage,  as  is  evidenced  by  the  fact  that  he  would  actually 
come  before  an  assembly  of  gas  men;  but  you  see,  Mr.  Cochran, 
they  are  not  such  a  bad  lot  of  men,  and  these  men  do  have  ideals, 
and  these  men,  as  I  know  many  of  them  personally,  stand  for 
what  you  have  expressed,  and  what  President  Roosevelt  has 
expressed,  as  a  square  deal.  We  do  want  a  square  deal.  We 
believe  in  education.  We  believe  that  the  strength  of  our  com- 
panies, the  securities  of  our  investment,  depends  upon  closer 
relations — ideal  relations,  if  it  were  possible,  with  our  consumers. 
I  believe  I  express  the  sentiment  of  gas  men  when  I  say  that 
we  desire  nothing  better  than  a  close,  intimate  understanding  of 
our  relations  to  the  public  and  the  relations  of  the  public  to  us. 
The  obligation  is  mutual.  We  invest  our  money  in  an  attempt 
to  supply  the  public  with  a  necessity,  and  for  that  investment  all 
we  ask  is  a  square  deal.  Now,  I  consider  that  Mr.  Cochran's 
address  marks  an  epoch  in  gas  association  work.  I  think  that 
when  we  have  the  opportunity  of  reading  Mr.  Cochran's  address 
at  our  homes,  in  our  moments  of  leisure,  and  have  the  opportun- 
ity of  pondering,  studying  and  reflecting  upon  the  truths  that  he 
has  advanced,  we  will  feel  very  grateful  indeed  that  he  has  spared 
a  few  moments  of  his  very  busy  time  in  coming  to  Chicago  and 
taking  part  in  our  deliberations.     (Applause.) 

The  President — Will  some  other  gentleman  speak  on  this 
subject?     It  has  been  a  very  interesting  paper,  and  we  would  like 
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Mi.  C  :czjL»j — Mr.  PrtsoSsn  I  vocuf  ^nst  ate  to  sav  a  word 
:-  :-:o:i:2K.:c.     Frr^t  -zz  ill.  I  mirJL  lo  tSuak  this  hodr  oC  men  for 
-cc»:r::ir:::7  ::  JtSfrsa?  '2x=l.     I  ic^ree  with  what  Mr.    Doty 
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in  mmfug  to  Chic- 


Lk  t:  tbe=i.  Nc  ns=  crcijf  get  any  satisiactioo  out  of 
:-z  to  A  I>:  ::  T:o5e^  Iriiizss.  If  he  has  got  anything  in 
bis  hea.i  ths:  b-e  thirks  ^  wiDnh  5ayEng.  he  hkes  to  say  it  to  men 
who  hive  thr  ir::r!l:^ro:?c  t  ^  ar^jrsciite  :t  if  it  is  good,  and  to  knock 
::  do-x-z  ::  ::  i^  bss?f-  I  cm  reraeziber  that  when  I  was  very  yoimg 
in  tht  n-eTTs^si^er  c:is:ze^6  I  thoa^h:  sxy  <pecia]  mission  in  life 
W2.«  tv  knock  doim  erer^.-  head  that  sinck  itsrif  op  in  front  of  me 
in  op3»r:t:on.  A*  I  zrew  older  I  fonnd  that  ercry  indi\-idaal 
iv-fth  whoz:  I  caz:e  in  cocract  generally  had  a  whole  lot  more 
good  in  him  than  bad.  I  believe  that  agitatioo  stich  as  these 
di^curr^ions  will  do  much  to  bring  a  belter  mideistanding  between 
people  who  are  nghting  now.  There  is  fighting  to  a  certain 
extent  between  the  public  and  the  corporations*  It  may  be  said 
thai  on  a  lot  of  ihc-ee  things  you  know  a  whole  lot  more  abont  it 
than  '.ve  do.  and  we  may  \x:  N\Tong — I  am  now  speaking  from  the 
other  "^'At — but  ihe  wav  to  do  is  to  convince  us.  We  are  alwa^-s 
ready  to  l>Kr  convinced.  I  believe  the  great  majority  of  men  are  fair; 
they  want  to  Ixr  fair.  I  Ixrlieve  in  war  to  a  certain  extent,  because 
when  \f*so]Ai:  fjj<ht  they  get  tired  of  it  sooner  or  later,  and  it  generally 
convinces.  If  a  man  gets  a  good  licking,  he  thinks  twice  before 
he  g^K-s  into  another  tight.  I  believe  that  we  are  evoh-ing  all  the 
time  a  Ixrtter  condition.  I  believe  we  are  working  towards  a 
situation  that  means  peace  between  corporations  and  the  public. 
The  jxroj^le  don't  stop  to  think  that  they  are  a  corporation  them- 
selves. While  I  am  si)eaking  from  the  outside,  I  am  one  of 
the  greatest  enthusiasts  alx)Ut  corporations  that  there  ever  was, 
l>ecause  if  I  could  I  would  organize  every  body  on  the  face  of  the 
earth  into  one  harmonious  fraternal  organization.  (Applau.se) 

Mr.  Doty-  I  move,  Mr.  President,  that  the  thanks  of  the  Asso- 
ciation Ik:  tendered  to  Mr.  Cochran  for  his  very  valuable  and 
very  able  address.     ^The  motion  was  seconded  and  adopted.) 

TiiK  Pkksidknt — Mr.  Cochran,  it  gives  me  great  pleasure  to 
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thank  you,  in  behalf  of  this  Association,  for  your  very  able 
paper.  Gentlemen,  the  next  order  of  business  is  the  election  of 
ofl&cers  for  the  ensuing  year.  Nominations  are  now  in  order. 
The  first  office  to  be  filled  is  that  of  President. 

NOMINATION  OF  OFFICERS. 

Mr.  McDonald — I  nominate  Mr*  Doty. 

Mr.  Miller — I  second  the  nomination,  Mr.  President. 

The  President — Any  further  nominations? 

Mr.  Howard — Mr.  President,  I  would  move  that  the  Secre- 
tary be  authorized  to  cast  the  vote  for  Mr.  Doty  as  President  of 
this  Association.     (The  motion  was  seconded  and  adopted.) 

The  Secretary — Mr.  President  and  Gentlemen,  in  accordance 
with  your  instructions  I  cast  the  unanimous  vote  of  the  members 
assembled  for  Mr.  Paul  Doty  to  serve  as  President  for  the  ensu- 
ing year.     (Applause  and  cries  of  "Speech.*') 

ADDRESS  OF  PRESIDENT-ELECT  DOTY. 

Fellow  Members  of  the  Western  Gas  Association:  This  is  not 
an  extemporaneous  speech.  I  feel  very  deeply.  You  have  by 
your  votes  elected  me  President  of  your  Association —  our  Assoc- 
iation— for  the  coming  year.  I  am  deeply  appreciative  of  this 
mark  of  your  esteem.  It  makes  my  heart  beat  a  little  faster;  it 
makes  the  blood  course  through  my  veins  a  little  more  quickly.  I 
thank  you  sincerely  for  the  confidence  you  have  manifested  and 
I  pledge  my  services  for  the  whole  welfare  and  good  of  our  Asso- 
ciatiort. 

I  feel  I  should  make  this  an  occasion  for  a  heart-to-heart  talk, 
something  more  than  a  perfunctory  expression  of  my  thanks. 
You  have  given  me  your  votes.  I  want  something  more  than 
your  votes.  I  want  your  brains,  your  hearts,  to  make  my  admin- 
istration a  success.  I  appeal  for  your  whole  support.  Do  not 
make  the  Presidency  an  empty  honor.  Do  not  envy  me  that 
honor.  I  know  full  well  that  each  added  duty  brings  an  added 
responsibility,  but  I  welcome  the  duty  as  an  opportunity  of  great 
value.  You  must  join  with  me  in  making  the  most  value  of  the 
opportunity.  I  appreciate,  you  know,  that  the  great  man  in 
the  world's  work  today  is  the  cooperative  man,  the  man  who 
sees  clearly  the  right  thing  to  be  accomplished  and  is  willing  to 
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sink  his  individuality  to  accomplish  it;  the  man  who  is  more 
interested  in  getting  the  work  done  than  he  is  in  getting  credit 
for  doing  it.  I  think  I  am  right  in  claiming  that  the  spirit  of 
the  Western  Gas  Association  is  the  spirit  of  co-operation.  Its 
members  are  co-operative  members.  Its  policy  is  democratic 
Its  government,  as  I  understand  democratic  to  mean,  is  of  the 
members,  by  the  members,  and  for  the  members.  This  being 
true,  the  opportunity  to  do  effective  work  is  yours  as  well  as  mine. 

If  you  will  refer  to  the  By-Laws  of  the  Constitution,  Article 
IV.,  Duties  of  OflBcers,  Section  i,  you  will  read  that  "The  Pres- 
ident shall  also  choose  subjects  and  select  authors  for  the  papers 
which  shall  be  presented  for  the  consideration  of  the  Association 
at  its  next  annual  meeting."  It  is  my  duty  therefore  to  present 
subjects  to  you,  and  your  duty  to  consider  these  subjects  for  the 
papers  to  be  presented  at  the  next  annual  meeting.  Let  it  be 
understood  if  we  do  our  full  duty  to  the  Association  our  work  for 
next  year  begins  now,  and  not  a  few  weeks  before  the  next  meet- 
ing. An  American  characteristic  is  preparedness.  This  being 
true  it  will  only  be  necessary  for  me  give  passing  mention  to  the 
necessity  for  an  early  campaign  for  1906.  But  do  not  forget  that 
I  say  the  campaign  begins  this  minute.  The  command  now  is 
** Attention."  At  the  close  of  this  meeting  it  will  be  "Forward 
—March." 

I  have  here  the  card  index  of  "Current  Gas  Literature"  as 
published  by  ''Progressive  Age."  I  have  had  a  list  made  of  the 
number  of  papers  indexed  under  the  following  subjects.  The 
index  has  been  carried  on  for  but  a  little  over  2  years  and  you 
will  be  surprised  no  doubt  as  I  was,  to  know  that  already  there 
are  over  2,940  references  to  over  229  subjects.  I  will  not  read  all 
the  subjects,  but  will  incorporate  them  in  the  proceedings,  and 
you  will,  I  believe,  be  proud  to  know  our  industry  is  so  active  in 
technical  work  and  literature. 

Progressive  Age  Index, 

Accounting,  25.  Air,  11.  Asphyxiation,  8. 

Accidents,  9.  Ammonia,  28.  Associations,  53. 

Acetone,  i.  Analysis,  29.  Benches,  16. 

Acetylene,  84.  Appar.atSt.Louis,  i.  Benzine,  i. 

Addresses,  51.  Appliance,  1 1.  Bills,  4. 

Advertising,  14.  Asphalt,  i.  Boilers,  7. 
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Book  review,  3. 
Boston  gas,  i. 
Brick,  2. 
Briquette,  7. 
Building,  i. 
Burners,  6. 
Business,  13. 
By  products,  7. 
By  prod,  coke  oven,  2 1 
•Calorimeter,  16. 
Calorific  power,  4. 
Candle  power,  12. 
Capital,  2. 
Carbide,  2. 
-Carbonization,  13. 
•Carbon  monoxide,  5. 
Carburetting,  10. 
Cement,  22. 
Central  stations,  4. 
•Chemistry,  2. 
Chimney,  2. 
China,  i. 
Clay,  I. 
Coal,  61. 
-Coal  gas,  13. 
Coke,  38. 
Coke  oven,  9. 
Combination,  7. 
Combustion,  14. 
Compilation,  i. 
Complaints,  i. 
Compression,  i. 
Concrete,  26. 
Condensation,  4. 
Consolidation,  3. 
Construction, 
Consumers,  5. 
Consumption,  6. 
Contracts,  2. 
Contractors,  i. 


Conveyor,  i. 
Cooking,  3 
Correspondence,  i. 
Cost  data,  3. 
Curves,  2. 
Cyanides,  17. 
Cyanogen,  6. 
Depreciation,  6. 
.  Distillation, 
Distribution,  37. 
Drafting,  3. 
Draught,  i. 
Drips,  I. 
Earnings,  i. 
Education,  54. 
Electric,  48. 
Electrolysis,  28. 
Employees,  24. 
Engines,gasoroil,  199 
Engineering,  14. 
Enrichment,  6. 
Ethics,  I. 
Excavating,  2. 
Exhausters,  2. 
Exhibition,  3. 
Experience,  2. 
Explosion,  10. 
Exposition,  3. 
Extensions,  2. 
Fans,  II. 
Filing,  I. 
Financial,  13. 
Fire,  8. 
Firebrick,  3. 
Fixtures,  3. 
Fitting,  4. 
Flames,  i. 

Flow  of  air  and  gas,  1 3 . 
Flue,  I. 
Formulae,  i. 


Foundations,  i. 
Franchise,  6. 
Fritz,  J.  (medal),  i 
Fuel,  31. 
Furnaces,  3. 
Gauge,  2. 
Gas,  3. 
Gasoline,  i. 
Governors, 
Graphite,  i. 
Gravity,  i. 
Handling,  2. 
Hazard,  3. 
Heat,  30. 
Heating,  37. 
Historical,  15. 
Hoisting,  3. 
Holder,  14. 
.  Humphreys,  4. 
Hydraulic,  i. 
Hydrogen,  2. 
Hygiene,  9. 
Illumination,  19. 
Incandescent,  61. 
Index,  12. 
Industry,  6. 
Inspection,  5. 
Invention,  2. 
Iron,  I. 
Journals,  i. 
Labor,  28. 
Lamps,  27. 
Leakage,  19. 
Legal  decision,  6. 
Legislation,  2. 
Lighting,  141. 
Loss,  bad  debts,  i . 
Lowe,  new  oven,  i. 
Lutes,  3. 
Mains,  16. 
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Maintenance,  i. 
Management,  i6. 
Mantles,  55. 
Mass.  Bd.  Comrs.,  i. 
Manufacture,  3. 
Measures,  metric,  i. 
Mediocrity,  i. 
Median,  handling,  22 
Meters,  49. 
Methane,  i. 
Mineral  prof. , etc.,  2. 
Mixer,  gas,  i. 
Mixture  of  gases,  i. 
Moisture  in  air,  i. 
Monazite,  6. 
Municipal,  36. 
Naphthalene,  20. 
Natural  gas,  21. 
Nernst  lamps,  12. 
Obituary,  4. 

Oil,  5«. 
Osmium  lamp,  6. 

Oxygen,  i. 

Paint,  S. 

Paper,  i. 

Paris,  France,  12. 

Patents,  i. 

Paving,  3. 

IV-lroleum,  2. 

iMiihulelphia,  i. 

i*huli»muter,  89. 


Photography,  i. 
Piles,  I. 

Pipe,  35- 
Power,  18. 

Pressure,  20. 

Presidents,  i. 

Prices,  14. 

Producer,  44. 

Progress,  4. 

Pumps,  6. 

Purification,  56. 

Pyrometer,  10. 

Question  Box,  8. 

Radium,  i. 

Regulation,  5. 

Retorts,  1 10. 

Research,  i. 

Residuals,  i. 

Review,  3. 

Roof  trusses,  i. 

Rope,  wire,  2. 

Rust,  3. 

Sandblast,  2. 

Scrubber,  13. 

Separator,  3. 

Service,  i. 

Smoke,  7. 

Six?cific  heat  gravity 

Specifications,  4. 

St  and  pi  pes,  i. 


Standards,  3.. 
Statistics,  31. 
Steam,  65. 
Steel,  3. 
Strike,  i. 
Stoves,  22. 
Sulphur,  14. 
Tanks,  i. 
Tar,  41. 
Taxation,  4. 
Telephones,  i. 
Temperature,  28^ 
Testing,  2.' 
Thorium,  i. 
Transporting,  i. 
Trenches,  i. 
Tunnels,  i. 
Turbine,  7. 
Vapors,  I. 
Vegetation,  i. 
Ventilation,  4. 
Washer,  i. 
Water,  i. 
Water  gas,  85. 
Water  power,  i. 
Wind  (pressure),  2, 
Wood,  I. 
,2  Works,  133. 
Wrinkle,  4. 
Writing,  i. 


I  have  also  made  an  analysis  of  subjects  in  the  1905  issue  of 
the  VJuc>>tion  Box  of  the  Ohio  Gas  Light  Association.  You  will 
ii);icc*  with  me  that  the  work  of  our  sister  association  is  worthy  of 
oui  piai?>c  and  commendation.  I  look  upon  it  this  year  as  a 
baumiclci  of  the  gas  industry.  It  shows  the  range  of  pressure 
aiul  wluic  we  can  find  the  interests  of  our  associates.  There  are 
>^(.  iiut.^lik»U'^  a^ked.  or  subjects  introduced  under  18  heads  as. 
tiilK>\\^> 
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List  of  Subjects, 

1.  Gas  making  materials,  15.       10.  Gas  engines,  81. 

2.  Manufacturing  equipment,     n.  Gas    burning    appliances 

50-  (other  than  engines) ,  63. 

3.  Ma^nufacturing   operation,      ^^    New  business  methods,  19. 

4.  Residuals,  30.  i3*  Collections  and  dealings 

5.  Manufacturing  chemistry  with  consumers,  9. 

and  physics,  41.  14.  Accounting  (other  than  col 

6.  Storage,  7.  lections),  4. 


15.  Management,  22. 


7.  Distribution    supplies    and 

material,  13. 

8.  Distribution  operation,  41.       ^^-  Legal  matters,  3. 

9.  Chemistry       and      physics     ^1-  Literature,  7. 

(other  than  manufactur-     18.  Miscellaneous,  14. 
ing),  52. 

Una7iswered. 

II.  Is  gilsonite  or  similar  material  used  as  an  enricher? 

53.  How  many  installations  of  direct  fired  benches  are  there  ia 
America?     Where  are  they? 

97.  Why  are  not  coal  gas  retorts  molded  under  high  pressure, 
similar  to  making  retorts  for  zinc  distillations? 

177.  Can  anyone  give  an  actual  experience  with  isolated  gene- 
rators in  relation  to  coal  gas  bench  work? 

220.  Other  conditions  being  the  same,  CO  is  formed  more 
readily  above  atmospheric  pressure,  rather  than  below  it.  What 
conditions  determine  the  thermal  efficiency  that  may  be  attained 
by  working  water  gas  generators  under  increased  static  head 
while  maintaining  differential  pressures  as  at  present? 

225.  Has  the  question  of  a  standard  candle  power  ever  been 
discussed  at  any  gas  meeting,  and  with  what  results? 

640.  How  much  will  damp  air  affect  the  heating  quality  of  gas 
in  a  blast  furnace? 

651.  Have  you  ever  calculated  the  chimney  draft  by  formula, 
and  checked  with  actual  observations  by  thermometer  and  draft 
gauge?     Give  your  figures. 

1,002.  What  proportionate  relation  should  the  pay  roll  bear  to 
the  net  sales  of  gas  appliances  under  the  conditions  specified  in 
question  No.  1,001?     (Sales,  $60,000  or  less.) 
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1, 157-  What  are  the  best  dozen  paper  in  the  technology  of  gas 
that  have  appeared  in  the  gas  journals  or  association  proceedings 
to  be  recommended  to  a  man  who  has  newly  entered  the  gas  busi- 
ness? 

856.  What  is  the  best  type  of  an  aspirator  and  what  is  the  eflS- 
ciency?  What  air  pressure  does  it  take  to  overcome  a  certain 
back  pressure  in  mixing  ch^imber  (say  7  inches)  for  different 
mixtures  of  gas  and  air? 

Incomplete  Answers, 

86.  Why  do  we  not  pay  more  attention  to  vapor  tensions  in 
designing  coal  gas  condensing  systems? 

98.  Has  experience  with  vertical  retorts  to  date  been  satisfac> 
tory  or  otherwise? 

569.  What  is  the  actual  cost  of  maintenance  per  lamp  per  year 
in  street  lighting  systems,  using  single  burner  Welsbach  gas 
lamps,  including  interest  depreciation  and  fuel,  where  artificial 
gas  is  used  at  $1  per  M.? 

578.  What  are  the  different  arrangements  for  tapping  services; 
also  the  pressure  reducing  arrangements  on  high  pressure  main, 
say,  50  lbs.? 

859.  Is  there  any  material,  having  greater  heat  conductivity 
than  firebrick,  which  could  be  used  for  muffles,  etc,  for  small 
industrial  furnaces? 

1,061.  Has  anyone  tried  to  apply  the  Taylor  system  of  shop 
management  to  gas  operations. 

1,151.  In  the  interests  of  a  better  index,  what  criticisms  can  be 
offered  in  the  card  index  sent  out  by  the  Western  Gas  Associa- 
tion. 

I)  155-  Where  can  authoritative  tables  be  found  giving  the 
temperatures  under  which  petroleum  and  its  many  distillates 
becomes  permanently  fixed  gases? 

Differences  of  Opinion. 

64.  Why  do  we  use  such  large  retorts  for  such  small  charges? 

70.  Which  form  of  oil  spray  for  a  double  superheater  carburet- 
ted  water  gas  apparatus  is  the  best,  an  injector  at  the  head  of  the 
carburetter  with  no  steam  and  under  pump  pressure  of  about  20 
pounds,  or  an  oil  burner  type  at  the  head  of  the  generator  with 
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steam  directed  at  the  connection  between  the  carburetter  and 
generator? 

84.  Is  a  cement  floor  preferable  to  an  iron  floor  for  the  charging 
stage  of  a  retort  house? 

95.  What  are  the  advantages  of  **through"  retorts. 

152.  Is  it  good  practice  to  mix  coal  gas  with  water  gas  in  a 
water  gas  relief  holder? 

190.  What  are  the  arguments  for  a  thin  charge  of  coal  in  the 
retort,  and  how  do  these  stand  in  the  face  of  practical  carboniza- 
tion of  coal  in  by-product  ovens? 

203.  In  water  gas  practice,  is  it  desirable  to  use  more  wash 
water  than  an  amount  necessary  to  maintain  seal  and  carry  off 
tar? 

221.  What  is  the  effect  of  heating  the  oil  on  gas  and  gas  mak- 
ing, using  Texas  gas  oil,  27°  gravity?  What  temperature  gives 
the  best  results? 

451.  What  is  the  best  holder  paint?  Has  graphite  paint  any 
advantages  over  red  lead  paint. 

602.  Is  there  any  difference,  and  if  so,  what,  between  the 
amount  of  flow  of  a  jet  of  gas  lighted  and  unlighted? 

604.  An  increase  in  temperature  of  either  air  or  gas,  or  both, 
before  being  burnt,  gives  a  flame  lower  in  temperature  than  if 
colder  gas  and  air  are  burnt,  other  things  being  equal.  Do  you 
think  this  statement  is  correct? 

605.  In  combustion,  which  has  the  oxygen  the  greater  affinity 
for,  the  carbon  or  hydrogen? 

832.  Have  any  gas  companies  had  experience  with  aluminum 
tips?     How  do  they  compare  with  the  old  lava  or  steatite  tips? 

You  will  note  the  greatest  interest  is  in  the  ** Manufacturing 
Operation,**  96  questions,  closely  followed  by  **Gas  Engines,** 
81  questions,  and  the  least  interest  is  manifested  in  * 'Legal 
Matters,**  3  questions,  and  * 'Accounting  (other  than  Collec- 
tion)," 4  questions.  I  have  also  had  a  list  prepared  of  the 
unanswered  questions,  1 1  in  number;  incomplete  answers,  8  in 
number,  and  differences  of  opinion,  13  in  number.  This  speaks 
volumes  for  the  efficiency  of  the  Question  Box  as  a  machine.  With 
567  questions  submitted  only  1 1  remain  unanswered,  or  2  per  cent. , 
or  an  efficiency  of  98  per  cent.,  or  if  we  add  the  questions  having 
incomplete  answers  8,  another  2  per  cent,  may  be  deducted  from  the 
efficiency.     We  may  agree,  however,  that  we  can  find  32  subjects 


558. 

for  answers  or  reports  from  the  work  of  the  Question  Box.  I 
will  not  read  all  the  questions  but  will  record  them  for  reference. 
Some  of  the  questions  are  of  much  importance  and  will  repay 
investigation. 

In  addition  to  the  analysis  of  '^Progressive  Agts"  index  and 
the  Question  Box  of  the  Ohio  Gas  Light  Association,  I  desire  to 
submit  further  subjects  for  your  consideration. 

Utilization  of  tar  in  water  gas  machines. 

Removal  of  naphthalene  by  the  scrubbers. 

The  complete  analysis  of  hydrocarbons  in  our  gas. 

Carbonization  of  coal  for  plants  not  large  enough  to  put  in 
complete  charging  and  drawing  machinery. 

Scrubbing  and  condensation  as  affecting  candle  power  and 
investment. 

Simple  means  for  dehydrating  tar. 

Commercial  and  engineering  investigations  on  how  to  sell  our 
-ammonia  and  to  obtain  better  results. 

Fuel  Economies. 

Increasing  the  capacity  of  present  water  gas  apparatus. 

Purification  of  gas  by  ammonia. 

Increasing  the  capacity  of  present  purifying  boxes. 

Analysis  of  gas  accounts  by  the  use  of  the  Hollerith  system. 

Intensified  gas  burners  for  street  lighting. 

Best  methods  for  the  removal  of  oil  tar  from  water  gas. 

How  to  determine  the  proper  law  for  the  flow  of  gas  in  pipes 
and  the  effects  of  bends. 

Dehydration  of  gas. 

Standardizing  of  coke  sizes  and  nomenclature. 

Coke  handling  apparatus. 

Temperatures  employed  in  water  gas  manufacture. 

How  to  increase  the  yield  of  gas  coke. 

Use  of  coke  breeze  in  water  gas  generators. 

Tar  macadam. 

Handbook  of  instruction  for  gas  company  employees. 

Investigation  of  Bunsen  burner  designs. 

Method  of  determining  the  relative  value  of  gas  business. 

Developments  in  securing  industrial  fuel  gas  business. 

What  special  appliances  have  been  developed  and  put  in  use  to 
meet  the  requirements  of  the  industrial  people. 

Retort  scurfing. 
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Improvements  in  design  for  a  distribution  system. 

Experiences  with  "universal"  pipe. 

Service  governors. 

Best  retort  house  construction. 

Best  machinery  for  charging  and  discharging  retorts. 

I  will  not  tire  yoii  with  giving  additional  subjects.  This  list, 
however,  can  be  made  much  longer.  Your  own  experience  can 
suggest  other  subjects.  But  from  the  above  you  can  see  that  the 
problems  before  the  gas  industry  are  important  and  call  for 
renewed  energy  and  perseverance.  In  a  general  way  let  me  urge . 
consideration  of  the  subject  of  gas  rates.  A  campaign  of  educa- 
tion can  be  started  none  too  soon  to  enlighten  the  public  upon 
"reasonable  rates." 

The  subject  of  railroad  rates  is  now  much  discussed.  It  may 
be  our  turn  next.  Do  we  ourselves  know  all  we  should  upon  the 
proper  presentation  of  this  problem  before  the  public  mind? 

How  can  the  gas  business  be  made  more  profitable?  This  is  a 
question  involving  many  factors.  Do  we  know  all  the  factors 
influencing  consumption  and  earnings?  I  think  we  have  much  to 
learn . 

Never  to  my  knowledge  has  there  been  such  a  demand  as  at  the 
present  time  for  workers  in  our  chosen  industry.  Problems  pile 
up  faster  than  solutions  are  found.  The  individual  cannot  do 
the  work  unassisted.  By  co-operative  work  alone  can  we  hope  to 
succeed.  We  have  the  problems,  we  have  the  men,  we  have  the 
Association.  Give  me  your  enthusiastic  support,  your  loyalty, 
your  energies,  and  I  promise  you  your  associates  will  confer 
honor  and  dignity  upon  you,  and  you  will  value  most  highly  the 
opportunity  that  is  yours  by  virtue  of  your  membership,  j'our 
companionship  in  the  Western  Gas  Association. 

ELECTION  OF  OFFICERS. 

The  President — Gentlemen,  the  next  oflSce  to  be  filled  is 
that  of  First  Vice-President.     Nominations  are  now  in  order. 

Mr.  McIi^henny — Mr.  President,  I  nominate  Mr.  K.  M. 
Mitchell  for  the  oflSce  of  First  Vice-President.     (Seconded,) 

The  President — ^The  nomination  of  Mr.  K.  M.  Mitchell  has 
been  made.     Any  further  nominations? 

Mr.  Steinwedei.1. — I  move  that  the  nominations  be  closed, 
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and  that  the  Secretary  be  authorized  to  cast  the  ballot  of  the 
Association  for  Mr.  Mitchell.     (The  motion  was  seconded.) 

The  President — It  has  been  moved  and  seconded  that  the 
nomination  be  made  unanimous,  and  that  the  Secretary  cast  the 
ballot  of  the  Association  for  Mr.  K.  M.  Mitdiell  as  First  Vice- 
President.     (The  motion  was  adopted.) 

The  Secretary — Mr.  President,  I  cast  the  unanimous  vote 
of  the  members  present  for  Mr.  K.  M.  Mitchell,  to  serve  as  First 
Vice-President  of  the  Western  Gas  Association  for  the  ensuing 
year. 

Mr.  Mitchell — Gentlemen,  I  am  not  a  public  speaker,  but  I 
want  to  thank  you  for  this  great  honor,  and  I  promise  you  that 
I  will  do  the  very  best  I  can  for  the  interest  of  our  beloved  Asso- 
ciation.    I  thank  you. 

The  President — The  next  office  to  be  filled  is. that  of  Second 
Vice-President. 

Mr.  Steinwedell — I  would  like  to  nominate  Mr.  D.R.  Warm- 
ing ton,  of  Cleveland. 

The  President — Mr.  Warmington  is  placed  in  nomination. 

Mr.  Lynn — I  would  nominate  Mr.  W.  A.  Baehr,  of  St.  Irouis. 

The  President — Mr.  Baehr  is  placed  in  nomination.  Any 
further  nominations?  It  has  been  moved  that  the  nominations 
be  closed,  (The  motion  was  seconded  and  adopted.)  Nominations 
are  closed.  As  long  as  two  names  are  in  nominatian  it  will  be 
necessary  to  cast  a  ballot  and  appoint  tellers.  I  appoint  Mr.  Wm. 
McDonald  and  Mr.  Butterworth  as  tellers.  Gentlemen,  the  ques- 
tion has  been  asked  if  associate  members  have  the  right  to  vote 
for  officers.  By  reference  to  the  by-laws  you  will  find  that  assoc- 
iate members  have  all  the  rights  of  active  members,  except  the 
right  to  hold  office.  Associate  members  can  vote.  (A  ballot  was 
taken.) 

Mr.  McIlhenny — Can*t  we  proceed  with  the  next  order  of 
business  while  the  ballots  are  being  counted? 

The  President — I  imagine  so;  yes.  The  next  officer  to  be 
elected  is  the  Secretary.  Nominations  for  Secretary  are  now  in 
order. 

Mr.  McDonald — I  nominate  Mr.  Dunbar. 

Mr.  McIlhenny — I  second  the  nomination  of  Mr.  Dunbar. 

The  President — Mr.  Dunbar  has  been  nominated  for  Secretary 
for  the  ensuing  year. 
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Mr.  McIlhenny — I  move  that  nominations  close  and  that  the 
President  cast  the  ballot  of  the  Association  for  Mr.  Dunbar  as 
Secretary. 

The  President — You  have  heard  the  motion,  gentlemen,  that 
the  nominations  be  closed,  and  that  the  President  cast  the  ballot 
of  the  Association  for  Mr.  Dunbar  as  Secretary.  (The  motion 
was  adopted.)  I  take  great  pleasure  in  casting  the  vote  of  this 
Association  unanimously  for  Mr.  Dunbar  as  Secretary  for  the 
ensuing  year.  Before  announcing  the  result  of  the  vote  for  Vice- 
President  I  think  we  had  better  hear  from  our  newly  elected 
Secretary. 

The  Secretary — Mr.  President  and  Gentlemen:  The  great- 
est portion  allotted  to  us  in  life  is  strenuousness  in  the  faithful 
performance  of  duty  and  in  the  fulfilment  of  our  obligations. 
Recreation  is  only  beneficial  as  it  enables  us  with  renewed  energy 
and  vigor  to  re-enter  upon  the  performance  of  our  duty  in  life. 
Especially  fortunate  is  he  who  has  for  his  superiors  those  with 
whom  duty  becomes  a  pleasure.  I  assure  the  members  of  the 
Western  Gas  Association  that  such  has  been  our  relation,  that  my 
serving  you  in  the  past  years  has  been  to  me  a  great  pleasure, 
and  I  am  sure  that  in  the  forthcoming  year  it  will  be  an  equally 
pleasant  task.  Gentlemen,  I  thank  you  for  this  expression  of 
your  good  will,  and  trust  that  I  may  fulfil  every  obligation 
expected  of  me.      (Applause.) 

Mr.  McDonald — The  following  is  the  result  of  the  ballot: 
William  A.  Baehr  has  59,  D.  R.  Warmington,  32. 

The  President — Gentlemen,  Mr.  Baehr  is  elected  Second 
Vice-President  of  this  Association  for  the  ensuing  year.  Mr. 
Baehr,  let  us  hear  from  you. 

Mr.  Baehr — Well,  Mr.  President,  it  seems  I  have  to.  Gen- 
tlemen, I  will  make  the  speech  very  short,  because  I  might  be 
accused  of  advertising  St.  Louis.     I  thank  you. 

Mr.  McIlhenny — We  cannot  say  what  is  the  matter  with  the 
State  of  Missouri,  as  all  three  of  our  officers  are  now  from  that 
State. 

Mr.  Doty — You  will  have  to  show  me. 

The  President — The  next  office  to  be  filled  is  that  of  Editor 
of  the  Wrinkle  Department.     Nominations  are  now  in  order. 

Mr.  Mitchell — I  nominate  Mr.  Baehr. 

Mr.  Doty — I  nominate  Mr.  McAdam,  of  Milwaukee. 

36 
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The  President — Mr.  McAdam  is  placed  in  nomination. 

Mr.  Baehr — I  wish  to  nominate  Mr.  McAdam. 

The  President — Mr.  McAdam  is  nominated  again.  If  there 
are  no  further  nominations  we  will  proceed  to  ballot  for  the 
Editor  of  the  Wrinkle  Department.  Two  names  are  in  nomina- 
tion, those  of  Mr.  Baehr  and  Mr.  McAdam. 

Mr.  McDonald — Are  we  continuous  tellers? 

The  President — Yes;  you  are  appointed  indefinitely.  While 
the  tellers  are  counting  the  votes  for  the  Editor  of  the  Wrinkle 
Department,  nominations  for  four  Directors  are  in  order. 

Mr.  Doty — Really  five. 

The  President — There  will  be  nominations  for  five  Directors; 
one  to  take  the  place  of  Mr.  Baehr,  who  has  been  promoted,  one 
for  one  year  and  four  for  two  years. 

Mr.  Baehr — Mr.  President,  I  wish  to  nominate  a  very  able 
gentleman,  who  will  undoubtedly  do  good  work  for  the  Associa- 
tion, Mr.  Fred.  Wheeler. 

Mr.  Doty — I  would  like  to  nominate  Mr.  Berkley,  of  Bloom- 
ington,  111.  Mr.  Berkley  has  given  evidence  of  his  zeal  for  the 
welfare  of  the  Association  by  his  address  to  us  this  afternoon.  I 
would  also  like  to  nominate  Mr.  J.  H.  Eustace,  of  Chicago; 
Mr.  E.  E.  Witherby,  of  New  York;  Mr.  Charles  H.  Dickey,  of 
Baltimore. 

Mr.  Ramsdkll — I  would  like  to  nominate  Mr.  George  Clarke, 
of  Kansas  City. 

Mr.  Howard — I  nominate  Mr.  John  D.  Mcllhenny. 

Mr.  McIr.HENNY — I  respectfully  decline.  I  have  served  for 
the  past  two  years,  and  I  believe  in  rotation  in  office,  so  I  respect- 
fully ask  that  my  name  be  removed.  I  am  very  much  obliged  to 
you. 

Mr.  Ramsdki.l — I  move  that  the  nominations  be  closed. 

Mr.  George  Clarke — I  nominate  Henry  L.  Doherty. 

Mr.  Stein  wed  ell — I  move  that  the  nominations  be  closed. 
(The  motion  was  seconded  and  adopted.) 

The  President — The  nominees  for  Directors  of  this  Associa- 
tion are  Mr.  F.  B.  Wheeler,  Mr.  Joseph  Berkley,  Mr.  J.  H.  Eus- 
tace, Mr.  E.  E.  Witherby,  Mr.  Charles  H.  Dickey,  Mr.  George 
Clarke  and  H.  L.  Doherty.  As  we  have  one  Director  to  elect 
for  the  short  term,  some  arrangement  had  better  be  made  in 
advance  for  division. 

Mr.  Doty — The  lowest  man. 
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The  Secretary — I  would  suggest  that  the  four  receiving  the 
largest  number  of  votes  be  selected  to  serve  for  two  years,  and 
the  person  receiving  the  fifth  largest  number  of  votes  be  selected 
to  serve  for  the  short  term.  (The  motion  was  seconded  and 
adopted  and  a  ballot  was  taken.) 

Mr.  McDonald — I  will  announce  the  result  of  the  ballot  for 
Editor  of  the  Wrinkle  Department,  as  follows:  Mr.  McAdam, 
48;  Mr.  Baehr,  31.  For  Directors:  Mr.  Eustace,  57;  Mr.  Dickey, 
53;  Mr.  Wheeler,  50;  Mr.  Clarke,  47;  Mr.  Witherby,  42; 
Mr.  Berkley,  36;  Mr.  Doherty,  31. 

The  President — Gentlemen,  according  to  the  result  of  the 
ballot,  Mr.  McAdam  is  elected  Editor  of  the  Wrinkle  Depart- 
ment for  the  ensuing  year.  Messrs.  Eustace,  Dickey,  Wheeler 
and  Clarke  are  elected  Directors  for  the  long  term  and  Mr. 
Witherby  a  Director  for  the  short  term. 

The  Secretary — Mr.  President,  it  has  been  the  custom  in 
the  Western  Gas  Association  at  the  annual  meeting  of  the  Board 
of  Directors  for  the  past  Presidents  to  meet  wnth  them.  I 
believe  that  their  experience  and  advice  is  valuable  at  the  annual 
meetings  of  the  Board  of  Directors.  I  therefore  move  that  an 
additional  section  be  made  in  our  by-laws,  making  past  Presi- 
dents of  our  Association  ex  officio  members  of  the  Board  of 
Directors.     (The  motion  was  seconded.) 

The  President — Gentlemen,  you  have  heard  the  motion, 
which  has  been  duly  seconded,  that  past  Presidents  of  this 
Association  be  made  ex  officio  members  of  the  Board  of  Directors. 
Mr.  Secretary,  that  will  require  an  amendment,  will  it  not?  (The 
motion  was  adopted.)  There  being  no  further  business  before 
the  Association,  we  will  stand  adjourned  until  to-morrow  morn- 
ing at  10  o'clock. 


THIRD  DAY-MORNING  SESSION. 

The  Convention  reassembled  on  Friday,  at  10:15  A.  m.,  Presi- 
dent Thwing  presiding. 

The  President — Is  the  Committee  on  President's  Address 
ready  to  report? 

Mr.  Pratt — Mr.  President,  in  making  this  report  gentlemen 
■will  notice  that  the  Committee  has  refrained  from  saying  all  the 
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good  .things  it  could  say  concerning  the  President's  Address,  but 
has  simply  paid  attention  to  the  recommendations  made. 

REPORT  OF  COMMITTEE  ON  PRESIDENT'S  ADDRESS. 

The  Western  Gas  Association — Gentlemen: 

Your  Committee  to  which  the  President's  Address  was  referred 
begs  to  report  as  follows:     Taking  up  the  recommendations  of 
the  President  in  the  order  in  which  they  are  mentioned,  your 
Committee  does  not  agree  with  the  opinion  of  the  President  that 
a  central  organization  for  directing  the  work   of   the  existing^ 
Associations  is  more  desirable  than  a  merger  of  the  Associations 
into  one  body;  but  does  think  that  such  central  supervision  of 
the  work  is  better  than  the  present  system  of  disjointed  working, 
and  that  in  case  the  merger  cannot  be  accomplished  promptly 
such  an  organization  would  be  of  advantage  and  would  probably 
pave  the  way  to  an  ultimate  merger.     Your  Committee  does  not 
consider  that  such  a  merger  would  annihilate  or  overthrow  the 
older  Associations,  but  would  lead  them  into  paths  of  greater 
usefulness. 

Your  Committee  agrees  with  the  President  that  a  large  part  of 
the  value  of  gas  associations  lies  in  the  opportunities  for  personal 
interchange  of  thought,  experiences  and  opinions  afforded  by  the 
meetings,  and  thinks  that  this  opportunity  would  be  enlarged, 
and  not  restricted,  by  the  merging  of  the  existing  Associations 
into  one  body.  As  has  been  stated  by  a  prominent  member  of 
the  gas  fraternity,  "With  one  Association  it  would  be  possible  to 
secure  such  interchange  with  all  other  gas  men,  by  attending  one 
meeting  only,  while  at  present  it  is  necessary  to  attend  all  the 
meetings  to  attain  this  end." 

Regarding  the  recommendation  for  the  formation  of  a  gas 
institute  it  will  be  seen  from  what  has  been  said  before  that  your 
Conmiittee  favors  a  plan  of  this  kind  only  as  a  second  choice  and 
does  not  think  it  well  to  proceed  along  the  lines  of  a  gas  institute 
until  there  has  been  some  definite  outcome  of  the  work  of  the 
Committee  now  considering  the  question  of  the  amalgamation  of 
the  existing  Associations. 

Regarding  the  proposal  of  the  Ohio  Gas  Light  As.sociation, 
your  Committee  feels,  in  view  of  its  importance,  that  it  be  left  ta 
the  deliberations  of  this  Association. 
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Your  Committee  wishes  to  call  especial  attention  to  the 
President's  remarks  regarding  municipal  ownership,  and  recom- 
mends the  appointment  of  a  special  committee  of  three  by  the 
President  to  investigate  the  best  method  of  presenting  the  gas 
company's  side  of  this  question  and  the  protection  of  their 
interests.  Your  Committee  further  believes  that  the  formation  of 
State  Gas  Associations  will  materially  assist  in  bringing  about 
better  and  more  complete  dissemination  of  information  on  this 
subject. 

The  Association  is  to  be  congratulated  upon  its  exhibition  in 
St.  Louis  last  year,  and  its  thanks  are  due  to  the  members  and 
others  outside  of  the  Association,  who  by  their  efforts  secured 
its  success. 

All  of  the  above  is  respectfully  submitted  by  the  Committee. 

Edward  G.  Pratt, 
Alfred  E.  Forstall, 
Wm.  E.  Steinwedell, 

Cotntniiiee, 

Mr.  Donald  McDonald — Has  the  report  been  acted  upon? 

The  President — I  was  just  about  to  present  the  report  to 
the  Association. 

Mr.  Pratt — I  move  the  adoption  of  the  report.  (The 
motion  was  seconded.) 

The  President — It  is  moved  and  seconded  that  the  report  be 
adopted. 

Mr.  Donald  McDonald — I  wish  to  say,  on  the  part  of  the 
Ohio  Gas  Light  Association,  that  the  invitation  which  it  extended 
to  this  Association  had  nothing  behind  it  except  good  will  for  this 
Association  as  a  body  and  friendship  towards  its  members  individ- 
ually. The  Ohio  has  no  ulterior  designs  either  on  your  persons 
or  on  your  pocketbooks.  The  Ohio*  passed  unanimously  the 
resolution  looking  towards  a  joint  meeting.  You  have  no  doubt 
all  read  it.  I  transmitted  it  to  the  officers  of  this  Association  in 
as  courteous  a  letter  as  I  knew  how  to  write.  The  Committee  on 
Next  Place  of  Meeting  has  made  its  report;  that  report  has  been 
adopted,  and  I  presume  the  matter  is,  therefore,  finally  disposed 
of.  It  is,  of  course,  true  that  any  gentlemen  or  body  of  gentle- 
men has  the  same  right  to  decline  an  invitation  that  another  has 
to  issue  one.  The  custom  is  that  if  it  is  declined  it  should  be 
declined  politely.    If  the  Western  is  satisfied  with  the  disposition 
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that  has  been  made  of  this  matter,  I  assure  you  that  the  Ohio  is 
not  offended.  On  the  contrary,  on  behalf  of  the  Ohio,  I  wish  to 
invite  every  member  of  this  Association  to  meet  with  us  at  Cincin- 
nati next  spring  as  our  honored  guests.  Cincmnati  is  a  town  that 
has  a  greal  deal  to  show  of  interest  to  gas  men.  If  by  that  time 
Ohio  has  taken  a  name  more  in  keeping  with  the  national  charac- 
ter of  its  membership  and  its  aims,  I  want  you  to  know  that  the 
invitation  still  holds  good,  and  that  you  will  meet  with  a  hearty 
welcome.  Now,  gentlemen,  as  a  member  of  the  Western  Gas  Asso- 
ciation, I  want  to  indorse  heartily  all  that  this  Committee  has  said 
in  behalf  of  a  single  national  association.  Our  efficiency  should  be 
equal  to  the  sum  of  our  combined  powers,  and  not  the  difference, 
as  it  now  is.  There  is  not  one  of  us  that  would  tolerate  in  any 
enterprise  which  we  controlled  the  waste  of  energy  and  the 
duplication  of  work  which  goes  on  every  year  in  the  gas  industry 
in  America  owing  to  the  present  multiple  system  of  associations. 
The  State  associations  and  the  district  associations  have  their 
pfoper  place  to  fill — there  are* not  too  many  of  them;  there  ought 
to  be  more  of  them — but  there  ought  to  be  one,  and  only  one, 
national  association.  It  should  include  in  its  ranks  every  man  in 
the  gas  business  that  is  worth  knowing,  and  its  work  and  its 
literature  should  cover  every  fact  of  any  importance  in  the  gas 
industry  as  it  exists  and  is  developed  in  America.  Now,  gentle- 
men, I  have  been  told  that  this  movement  is  premature,  and  by 
many  others  that  it  is  impossible.  Perhaps  it  is,  but  I  don't 
believe  it.  The  action  which  the  Western  has  taken  on  the 
invitation  of  the  Ohio  is,  to  say  the  least  of  it,  discouraging;  but, 
if  I  can  borrow  the  words  of  the  Scotch  poet,  I  want  to  say  that 
I    hope  and  believe  that — 

r'or  a'  thai  and  a'  that, 
It's  coming  yet  for  a'  that, 

When  gas  men  the  coinitry  o'er 
Shall  brithers  be  for  a'  that.  (Applanse.) 

Thi*.  PkUSiDKNT  I  think  it  is  hardly  necessary  to  say  that  the 
latch  strinj^  of  the  Western  Association  is  always  out,  and  that 
brother  ^as  men  of  any  as.sociation,  or  of  no  association,  are  wel- 
come to  all  of  our  meetiiij^s  and  will  be  treated  cordially  and 
fraternally.  If  tlu>  want  to  ])econie  members  of  the  Western  we 
are  ulad  to  reeeixe  tlu-ni:  if  tliev  don't  wish    to  beeonie   members 
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they  are  just  as  welcome  as  though  they  were  members  of  the 
Association.  So  a  definite  and  special  invitation  to  members  of 
the  Ohio  Association  or  any  other  Association  to  attend  the  meet- 
ing of  the  Western  is  not  necessary.  (The  motion  was  adopted.) 
The  report  of  the  Committee  embraces  the  appointment  of  a 
Committee  on  Publicity;  I  believe  that  would  be  the  better  word 
for  it.     That  Committee  will  be  appointed  later. 

Mr.  McDonald — I  beg  to  report  two  additional  members: 
Mr.  F.  C.  Duncan,  Galesburg,  111.,  the  Auditor  and  Treasurer 
of  the  Gas  Company,  to  active  membership;  Mr.  David  Davis,  of 
Litchfield,  111.,  Secretary  of  the  Litchfield  Gas  and  Electric 
Company.  That  makes  a  total  of  129  members  that  have  been 
received  by  the  Association  at  its  present  meeting.  I' move,  Mr. 
Chairman,  that  the  Secretary  cast  a  ballot  for  these  two  gentlemen. 
(The  motion  was  seconded  and  adopted.) 

The  Secretary — I  cast  the  unanimous  vote  of  the  members 
of  the  Western  Gas  Association  assembled  for  David  Davis,  of 
Litchfield,  111.,  and  F.  C.  Duncan,  Galesburg,  111.,  for  active 
members  of  this  Association. 

The  President — While  it  is  not  an  order  of  business  and  is 
not  included  in  the  recommendations  of  the  President's  Address, 
it  seems  to  me  to  be  proper  that  a  report  should  be  made  from 
this  committee  on  the  merger  of  gas  associations,  reporting 
progress  or  giving  us  some  idea  as  to  what  is  being  done.  I 
believe  Mr.  Doty  is  chairman  as  representing  the  Western 
Association. 

Mr.  Doty — What  have  you  got  before  you  now? 

The  President — The  report  of  the  Committee  on  President's 
Address. 

Mr.  Doty — I  did  not  hear  it. 

The  President — This  has  nothing  to  do  with  it  at  all,  but  we 
would  like  to  have  a  report  from  our  representatives  to  the  com- 
mittee appointed  by  the  Gas  Congress. 

Mr.  Doty — The  president  has  requested  that  I  report  upon 
the  matter  that  was  brought  up  at  the  meeting  last  year  at  St. 
Louis,  largely  the  question  of  better  association  work  and  how  to 
accomplish  better  association  work.  As  a  result  of  a  motion 
which  was  introduced  at  the  meeting,  the  different  gas  associations 
throughout  tlic  United  States,  our  own  included,  appointed 
members  of  a  committee  that  were    to  consider   this  question   of 
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better  association  work.  This  committee,  consisting  of  represen- 
tatives of  the  American  Gas  Light  Association,  the  Western  Gas 
Association,  the  Ohio  Gas  Light  Association,  the  Pacific  Coast 
Association,  the  New  England  Association,  the  Society  of  Gas 
Lighting,  the  Wisconsin  Association  and  the  Michigan  Associa- 
tion, met  in  New  York  early  in  February.  If  I  remember 
correctly,  there  were  about  20  representative  gas  men  present  at 
this  meeting.  The  discussion  brought  about  a  unanimous 
opinion  that  in  order  to  accomplish  better  association  work  there 
should  be  presented  some  plan  for  closer  affiliation,  with  the 
object  in  view  of  directing  the  work  along  better  channels, 
harmonious  work,  avoiding  working  in  parallel,  so  that  there 
would  be  no  overlapping.  A  vote  was  taken,  and  it  was  practically 
unanimous — I  may  say  unanimous — that  the  sentiment  was  that 
there  should  be  a  better  co-ordination,  and  a  special  committee  of 
six  was  appointed  to  draft  plans  or  prepare  a  report  showing 
ways  and  means  to  bring  about  the  accomplishment  of  the  unani- 
mous opinion  of  the  men  who  were  present.  That  sub-committee 
was  to  report  back  to  the  general  committee,  and  if  the  plan 
received  the  approval  of  the  general  committee  it  was  to  be 
submitted  to  the  Associations.  I  am  not  a  member  of  that  sub- 
committee, and,  of  course,  I  cannot  speak  for  its  work.  I  can 
simply  say  that  as  one  of  the  general  committee  I  have  not  yet 
received  any  notice  of  a  plan  to  accomplish  the  object  we  had  in 
mind.  The  sentiment  which  influenced  all  of  the  members  of  the 
general  committee  was  to  do  something  to  advance  the  gas 
industry.  The  thought  which  was  in  my  mind,  and  seemed  to 
be  in  most  of  the  men's  minds  there,  was  that  at  that  meeting  we 
could  afford  to  sink  our  individuality  as  association  men  and 
stand  out  as  gas  men.  Figures  were  presented  showing  the 
lamentable  lack  of  financial  support  in  carrying  on  the  work  that 
is  possible,  that  should  be  done,  to  advance  the  gas  industry.  I 
think  it  was  stated  that  the  total  revenues  from  all  of  the  gas 
associations  to  day,  the  small  sum  that  they  have  at  their  command 
to  carry  on  the  work  of  investigation,  is  only  about  $12,000  a 
year.  Figures  were  present  showing  the  revenues  of  associations 
in  allied  industries.  For  instance,  the  Mechanical  Engineers,  the 
revenue  is  nearly  $40,000  a  year;  Civil  Engineers,  the  revenue  is 
in  excess  of  $40,000  a  year;  the  Electrical  Engineers  have 
revenues  in  excess  of  $40,000  a  year.  Aside  from  these  purely 
engineering  societies,  associations  like  the  National  Electric  Light 
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Association  had  revenues  in  excess  of  $40,000  a  year.     Now  these 
associations,  with  the  means  at  their  hands,  can  do  much  more 
effective  work  than  a  number  of  individual  associations  having 
total  revenues  of  only  $12,000  a  year.     One  of  the  plans  that  was 
suggested  was  company  membership.      This  is  not  a  new  idea;  in 
fact,  the  older  men  of  the  American  Gas  Light  Association  will 
remember  that  at  the  organization  the  membership  was  a  company 
membership.     Representatives  were  selected  by  the  companies  to 
attend  the  meetings,  but  the  revenues  were  derived  from  company 
membership.     This  plan  commends  itself,  in  the  fact  that  the 
dues  can  be  raised  very  materially  by  having  company  member- 
ship.    The  larger  companies,  like  New  York,  Chicago,  Philadel- 
phia, St.  Louis,  Boston,  could  pay  $100,  $200,  $300  a  year  for 
membership  privileges  in  the  National  Association.     A  second 
class  of  membership  would  be  the  officers  of  the  gas  companies. 
You  and  I  would  be  menlbers  of  the  National  Association  so  long 
as  we  retained  our  identity  with  the  Association.      In  the  event 
that   we   lost  our   identity,    we  would    then   not   retain   active 
membership,  the  reason  being  that  the  control  of  the  interests  of 
the  gas  industry  should  remain  with  the  men  who  were  respon- 
sible for  such  work.    In  addition  to  the  company  membership  and 
the  active  membership  of   gas  company  officers,  there  would  be 
other  classes  of  members,  such  as  the  professors  in  colleges.     We 
could   appeal   to   them   and   get  the   benefit   of  their  work  and 
investigation,  which  would  add  very  materially  to  our  informa- 
tion.   The  fees  for  membership  of  college  professors  and  educators 
would  naturally  be  small,  because  they  would  be  giving  to  us  a 
great  deal  more  than  we  were  taking  from  them.     The  meetings 
in  New  York  lasted  two  days  and  were  very  harmonious,  as  meet- 
ings of  gas  men  should  be,  having  a  common  purpose  in  mind- 
I  think  they  were  earnest  and  sincere  in  their  desire  to  do  better 
work  and  accomplish  better  things.      As  I  gathered  from  the 
meeting,  there  was  no  intent  to  destroy  the.individuality  of  the 
present  associations.     There  is  need  for  a  gas  association  in  New 
Kngland.      There  is  need  for  a  gas  association  on  the  Pacific 
Coast.     There  is  a  great  need  for  the  State  associations,  and  the 
class  of  work  to  be  carried  on  by  the  State  associations  would  be 
naturally   local.      They  would  carry  on    matters  that  properly 
came  within  their  own  province,  such  as  taxes  locally  and  legisla- 
tive matters,  and  controlling  of  the  market  for  residuals;  but  as 
far  as  the  general  investigations  were  concerned,  those  would  be 
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outlined  by  the  National  Association,  if  there  is  to  be  a  National 
Association,  or  a  National  Board  of  Control,  if  it  is  to  be  a 
National  Board  of  Control,  or  whatever  plan  is  adopted.  The 
idea  is  not  to  obliterate  any  association;  the  idea  is  to  harmonize 
the  work  of  the  association  for  the  advancement  of  the  gas 
industry.  With  that  idea  I  am  in  hearty  accord,  and  I  trust  that 
I  voice  the  sentiment  of  the  members  of  the  Western  Gas 
Association,  and  that  as  Mr.  McDonald  and  I  are  the  representa- 
tives, we  can  pledge  the  Western  Gas  Association  to  continue  to 
give  its  full  and  real  support  to  any  plan  that  commends  itself  to 
our  judgment,  having  in  mind  only  the  advancement  of  the  work 
of  the  gas  industry. 

The  President — Gentlemen,  I  don't  know  but  that  it  would 
be  better  to  take  some  action  in  regard  to  this  report.  The  com- 
mittee was  regularly  appointed  by  motion. 

Mr.  Pratt— Inasmuch  as  Mr.  Doty's  remarks  have  given  the 
members  of  this  Association  a  sort  of  a  resume  of  the  work  of  the 
committee  to  date,  it  would  seem  to  me  that  some  definite  action 
would  be  proper  at  this  time.  I  move  that  the  remarks  of  Mr. 
Doty,  as  representing  this  Association,  be  made  a  part  of  the 
records,  and  if  they  are  given  by  Mr.  Doty  as  a  report  I  move 
that  they  be  received  and  spread  upon  the  records. 

The  President — I  understand,  Mr.  Doty,  that  you  make  this 
as  a  re}:)<)rl. 

Mr.  Doty— W'S,  if  you  desire  it.  (The  motion  that  the  report 
be  reccixcd  and  s])rea(l  uj)Oii  the  records  was  seconded  and  adopted.) 

The  Pki:sii)i:nt — The  next  order  of  business  is  Rei)ort  and 
History  of  Western  das  Association's  Ivxhibit  at  the  World's 
I-'air,  by  Mr.  l'\  PI.  Shelton.  Mr.  Shelton  l)ein^  absent,  Mr. 
Persons  will  lead  the  report. 

Mk.  Phrsons  -Mr.  Chairman  and  (lentlenien,  this  is  the  final 
report  of  the  Connnillee  of  the  Western  As.sociation  on  the 
World's  h'air  Mxhibil. 

FINAL  Rl'PORT  OF  COMMFrTh:!-    OX"  WORLD'S 

I'AIR   ICXHIIUT. 

pHiLADKi.i'iii.x.  1\\.,  May  I5tli,   1905. 

lo  the  Phrtfors  ol  the  Wester;/  (ins  .■lss<>ei(itio)/      iinitlemeii: 

In  making.::  final  re[)ort  U})on  the  matter  of  Wi^rld's  Fair  Kxhibit 
it  is  unnecessary  to  write  at  length  as  to  the  cans.s  which  led  to 
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the  Exhibit,  or  what  was  done,  as  these  points  are  covered  in 
report  made  to  you  a  year  ago  at  the  meeting  in  St.  Louis,  iu 
June.  Since  that  time  the  enterprise  has  been  concluded  and  the 
remarks  below  are  in  the  nature  of  comments  upon  what  was 
done,  together  with  a  statement  of  costs  and  other  matters  neces- 
sary in  closing  the  subject. 

The  general  feeling  that  remains  with  me  in  looking  back  over 
the  matter  is  that  in  spite  of  the  trouble,  the  expense  and  the 
annoyances  which  necessarily  accompanied  such  an  exhibit,  it 
was,  nevertheless,  well  worth  while,  and  to  the  continuing  credit 
of  the  Western  Gas  Association,  that  stood  forth  and  successfully 
put  it  through.  The  exhibit  unquestionably  served  its  specific 
purposes  of  forming  a  central  meeting  point  for  all  gas  visitors, 
of  illustrating  to  gas  men  novelties  and  the  best  things  in  the 
business,  and  of  showing  to  the  public  in  a  large  measure  the 
uses  and  conveniences  of  gas,  in  which  we,  as  producers,  and  the 
public  as  users,  are  equally  interested. 

While  it  was  to  be  regretted  that  our  invitation  to  some  of  the 
other  Associations  to  join  in  the  movement,  and  thus  secure  a 
larger  result,  was  not  accepted,  nor  such  plan  carried  out,  and 
while  as  a  result  the  standard  for  comparison  or  results  were  not 
as  high  as  would  otherwise  have  been  .the  case,  it  is  none  the  less 
a  fact  that  the  gxhibit  was  comprehensive  in  itself  and  successful 
and  creditable,  particularly  when  viewed  as  an  Exhibit  of  one 
Association  only,  and  not  of  the  collective  Associations  of  the 
United  States. 

In  the  beginning  its  usefulness  perhaps  appealed  more  espec- 
ially to  gas  men  who  got  there  early  in  the  season,  and  were 
especially  interested  in  distinctive  novelties,  such  as  the 
DeBrouwer  charging  apparatus,  inverted  incandescent  burners, 
improved  meter  appliances,  etc.,  and  of  which  these  items  are  but 
a  few  of  those  shown,  while  in  the  latter  part  of  the  Exposition 
period  its  usefulness  particularly  turned  towards  that  of  the  public 
interest,  in  view  of  enlargement  of  the  display  of  burners,  ranges, 
gas  appliances  for  domestic  use,  etc.  While  it  is  often  hard  to 
trace  the  direct  results  and  direct  good  which  such  exhibits  accom- 
plish, it  is  certain  that  both  directly  and  indirectly  much  good  is 
accomplished  and  the  numerous  instances  in  which  reference  has 
been  made  to  the  results  of  our  Exhibit,  fully  satisfy  me  on  this 
score. 


572 

It  would  be  a  pleasure  to  refer  in  detail  to  the  cooperation 
almost  unanimously  displayed  by  the  various  exhibitors,  but  it  is 
not  feasible  to  take  up  each  by  name;  even  so,  I  cannot  neglect 
this  opportunity  of  pointing  out  that  perhaps  the  largest  meas- 
ures of  success  was  due  to  the  particular  co-operation  of  the 
Laclede  Gas  Light  Company,  the  United  Gas  Improvement  Com- 
pany, representing  gas  companies  without  special  trade  interests, 
and  the  Welsbach  Company,  and  the  associated  meter  interests, 
particularly  representing  the  trade. 

The  total  subscriptions  to  the  project  amounted  to  $7,345;  these 
came  from  gas  companies  chiefly  in  the  Mississippi  Valley,  and 
the  territory  of  the  Western  Association,  and  from  trade  interests 
and  exhibitors,  in  about  equal  proportion.  The  total  expenses 
amounted  to  $7,333.24,  leaving  a  net  balance  of  $11.76  on  hand. 

The  above  figures  are  after  reckoning  the  subscription  of  this 
Association,  and  after  paying  all  bills  to  date,  of  every  descrip- 
tion. There  are  no  accounts  outstanding.  It  is  almost  unneces- 
sary to  state,  in  this  connection,  but  yet  it  is  perhaps  well  to 
state  so  that  it  may  be  a  matter  of  absolute  record,  as  it  is  of  fact, 
that  all  of  the  disbursements  were  made  with  close  scrutiny,  and 
with  thorough  fidelity  in  the  expenditure  of  the  collected  funds; 
there  were  no  extravagances,  no  salaries  outside  of  the  Repre- 
sentative in  Charge  and  the  helper,  and  no  direction  in  which  it 
might  be  urged  that  unnecessary  expenses  or  personal  comforts 
were  paid  out  of  the  subscribed  money. 

The  only  outstanding  point  of  any  nature  that  is  not  disposed 
of  is  the  following:  In  the  beginning,  it  was  promised  that  cer- 
tain medals  would  be  awarded  those  who  exhibited  and 
subscribed,  and  otherwise  assisted  the  enterprise,  as  a  recognition 
of  their  co-operation,  and  a  pleasant  souvenir.  Later,  upon  a 
canvass  being  taken,  it  was  found  that  the  recipients- to-be  pre- 
ferred a  certificate  appropriate  to  the  occasion,  rather  than  a 
medal,  as  more  easily  framed  or  displayed.  It  has  been  the 
intention  to  distribute  such  certificates,  but  as  the  matter  stands, 
the  funds  have  been  practically  completely  used  in  the  construct- 
ion, maintenance  and  dismantling.  There  is  now  no  money 
available  for  this  purpose.  It  is  likely  that  by  further  canvass  a 
little  additional  money  could  be  collected,  which  would  defray 
this  expense,  if  it  is  still  felt  to  be  desirable.  To  a  certain  extent 
the  Association  is  obligated,  through  its  Committee,  to  distribute 
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these  certificates;  on  the  other  hand,  it  might  be  that  there  being 
no  funds,  and  a  further  canvass  not  being  very  desirable,  the 
properly  engrossed  formal  thanks  of  the  Directors  and  of  the 
members  of  the  Association  by  suitable  resolution  would  be 
accepted  and  be  sufficient  to  those  who  may  be  yet  expecting  the 
certificates  in  question.  In  such  event  a  suitable  resolution, 
passed  at  this  meeting  could  be  quickly  printed,  in  display  type 
on  heavy  card  to  be  signed  by  the  Association  officers  and 
promptly  distributed  at  almost  no  expense.  I  would  like 
instructions  on  this  point. 

Mr.  F.  R.  Persons,  the  representative  in  charge  during  the  7 
months'  period,  as  well  as  for  2  months  thereafter,  in  the  dis- 
mantling time,  is  entitled  to  the  thanks  and  appreciation  of  the 
Association  for  his  services  and  work  extended  in  the  Associa- 
tion's interests.  He  has  made  a  short  report  from  his  point  of 
view,  and  on  the  ground,  which  is  herewith  attached. 

The  detailed  statement  of  all  the  moneys  collected,  and  the 
itemized  bills  showing  all  disbursements,  are  completed  and  will 
be  forwarded  to  the  Secretary  for  file  with  the  Association 
archives,  and  they  will  be  open  to  the  inspection  of  anyone 
interested. 

I  would  suggest  that  the  Committee  be  now  discharged,  the 
subject  being  virtually  concluded.         Respectfully. 

F.  H.  Sh ELTON, 

Committee  on  Exhibit^  St,  Louts  Exposition, 

St.  Louis,  Mo.,  Dec.  30,  1904. 
Mr.  F.  H.  Shelton,  Chairman,  Philadelphia,  Pa. — My  dear 
sir:  The  space  in  the  Palace  of  Liberal  Arts  at  the  World's  Fair 
that  has  been  known  as  the  "Gas  Place"  is  no  more.  The 
exhibits  have  all  been  packed  and  shipped.  We  have  tried  to 
make  the  public  understand  that  the  gas  industry  is  not  a  thing 
of  the  past,  but  a  very  live  factor  in  the  to-day  and  everyday 
commercial  life.  One  cannot  judge  the  benefits  of  the  exhibition 
from  a  conmiercial  standpoint,  as  we  offered  nothing  for  sale. 
The  many  inquiries  made  and  interest  taken  in  our  exhibit  by 
the  general  public  lead  the  writer  to  believe  that  great  good  will 
result  to  every  company  connected  with  the  gas  business.  The 
gas  industry  was  represented  by  a  very  few  people  at  the  World's 
Fair,  but  those  that  were  there  managed  to  keep  well  to  the  front 
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in  the  business  societies  and  social  functions  incident  to  such  a 
fair.  The  several  gas  men  who  served  on  the  international  jury- 
were  made  chairman  of  the  group  juries  on  which  they  served. 
We  were  represented  on  the  superior  jury  by  Mr.  E.  G.  Cowderj', 
of  St.  Louis.  Perhaps  the  most  important  work  completed  was 
the  proper  classifications  of  the  various  departments  of  the  gas 
industry.  The  classifications  that  heretofore  existed  made  no 
provision  for  anything  connected  with  gas.  To  give  an  instance, 
"Gas  burners"  come  under  the  head  of  **Lights  not  electric." 
This  brought  burners  of  all  kinds  in  the  same  class  as  * 'Candles, 
Chinese  lanterns,"  etc.  The  new  classification  places  each 
department  of  the  gas  business  under  a  proper  heading,  and 
future  exhibitions  will  adopt  the  same.  This  work  was  accom- 
plished through  the  efforts  of  group  jury  No.  48  assisted  and 
aided  by  Mr.  M.  H.  Hulbert,  chief  of  the  manufacturers  and 
varied  industry  buildings.  When  the  next  exposition  is  held  in 
this  country  the  gas  fraternity  will  be  in  line  to  take  a  proper 
place  and  have  a  separate  building,  where  every  branch  of  the 
industry  can  have  an  opportunity  to  properly  display.  The 
benefits  of  the  exhibit  will  be  lasting  and  far  reaching.  Person- 
ally I  want  to  thank  our  exhibitors  and  contributors.  During 
the  entire  time  of  the  Fair  I  can  remember  of  no  unpleasant  inci- 
dent in  connections  with  any  exhibitor.  Whatever  the  occasion 
I  tried  to  do  what  in  my  judgment  was  best  for  the  interests  of 
the  fraternity  at  large  and  that  which  would  bring  it  most  prom- 
inently before  the  public. 

Thanking  you  personally  for  the  appointment  as  representative 
of  the  Western  Gas  Association  at  the  greatest  of  all  World's 
Fairs,  I  remain,  Yours  very  truly, 

F'rkd.  R.  Persons. 

Mr.  Pkrsons — There  is  a  point  I  would  like  to  have  the 
Association  take  up,  and  that  is  whether  it  is  desirable  to  raise 
more  money  and  present  the  certificates  or  take  the  will  for  the 
deed  to  a  certain  extent.  It  would  probably  cost  $100  to  put  out 
the  certificates.  Or  shall  we  let  the  matter  drop  with  a  suitable 
vote  of  thanks  to  the  contributors  and  exhibitors? 

Mr.  Pratt — Is  it  your  desire  to  take  the  report  of  the  Com- 
mittee up  in  the  form  suggested?  If  so,  I  would  like  to  make  a 
motion. 
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The  President — Yes,  we  will  take  up  the  report  in  the  regu- 
lar way. 

Mr.  Pratt — Our  company  contributed  to  the  work  of  this 
Committee,  and  it  also  contributed  so  far  as  exhibitors  are  con- 
cerned. I  feel  that  the  Association  ought  to  be  congratulated, 
and  it  ought  to  congratulate  the  Committee,  inasmuch  as  it  was 
able  to  raise  sufficient  money  to  carry  on  this  exhibition,  and  was 
able  to  pay  its  way.  We  should  congratulate  the  Committee 
itself  that  it  has  been  able  to  go  through  the  thing  and  have  a 
balance  of  eleven  dollars  and  some  odd  cents  on  hand.  As  a 
contributor  and  an  exhibitor  I  would  say  let  the  matter  of  the 
certificates  drop,  and  let  us  congratulate  ourselves,  as  I  have 
said,  that  the  exhibition  was  a  success,  and  that  it  has  taken 
care  of  itself  financially,  not  to  create  any  further  burden  or  work 
upon  the  Committee  by  asking  for  proposed  contributions.  I 
therefore  move  that,  so  far  as  that  part  of  the  report  is  concerned, 
the  matter  of  the  certificates  be  dropped. 

Mr.  Runner — I  second  the  motion. 

The  President — Gentlemen,  you  have  heard  the  motion. 
Any  further  remarks?  (The  motion  was  adopted.)  In  that  line 
I  think  it  would  be  in  order  to  present  resolutions  formally 
thanking  the  exhibitors  of  this  Association,  in  line  with  the 
report  of  the  Committee.  Will  you  take  that  matter  up 
Mr.  Pratt? 

Mr.  Pratt — I  beg  your  pardon. 

The  President — I  think  it  would  be  proper  to  present  a 
resolution  extending  the  formal  thanks  of  the  Association  to  the 
exhibitors  who  took  part  in  the   exhibit   of   the   Western  Gas 

Association,  in  accordance  with  the  recommendations  that  this 
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Committee  report.  I  would  ask  you  to  prepare  those  resolutions 
and  present  them. 

Mr.  Pratt — All  right.  I  will  cheerfully  move  that  some  such 
resolutions  shall  be  prepared. 

The  President — Will  you  prepare  a  resolution  and  present  it 
later? 

Mr.  Pratt — Yes,  sir. 

Mr.  Doty — Mr.  President,  may  I  suggest,  in  addition  to  the 
suggestion  you  have  made,  to  extend  our  formal  vote  of  thanks 
to  the  exhibitors,  that  it  include  the  contributors,  so  that  the 
contributors  may  feel  that  they  are  recompensed  by  the  Association 
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formally  for  the  financial  interest  that  they  have  taken,  and 
in  addition  to  that,  inasmuch  as  the  Chairman  of  the  Com- 
mittee makes  the  recommendation,  that  the  representative  of  the 
Western  Gas  Association  throughout  the  entire  exhibit  be 
awarded  a  special  vote  of  thanks.  I  have  much  pleasure  in 
making  a  motion,  if  it  is  in  order,  and  if  it  is  not,  the  Secretary 
can  get  it  in  such  shape  that  it  will  be  proper,  to  tender  to 
Mr.  Persons,  as  the  official  representative  of  the  Western  Gas 
Association,  a  hearty  vote  of  thanks  and  appreciation  of  his  faith- 
ful, intelligent  and  conscientious  effort  for  the  good  of  the 
Association ,  and  the  members  who  were  the  guests  of  the  Associ- 
tion,  during  the  time  of  the  World's  Fair.  (The  motion  of 
Mr.  Doty  was  seconded  and  adopted.) 

The  President — Mr.  Persons,  in  the  name  of  the  Association 
I  thank  you  for  your  attention  to  the  exhibit  of  the  Western  Gas 
Association. 

Mr.  Persons — Mr.  President  and  Gentlemen,  I  thank  you 
very  much  for  this  vote,  and  I  assure  you  that  the  task  was 
something  that  if  I  could  have  appreciated  it — the  7  months  were 
so  long — I  never  would  have  dared  to  tackle  it.  To  tackle  affairs  at 
the  meeting,  entertainment  and  that  sort  of  thing,  to  last  2  or  3  days 
is  very  well,  but  spread  it  over  7  months  and  it  is  a  pretty  long 
task.  I  want  to  say,  in  connection  with  the  report,  that  the 
report  I  made  to  Mr.  Shelton  will  be  printed  with  this'  report.  I 
did  not  read  it  this  morning,  because  it  is  not  important  at  all. 
But  Mr.  Guldlin  w^ill  take  up  the  question  of  classification, 
which  is  perhaps  the  most  important  that  occurred  at  the  Fair. 
I  thank  you,  gentlemen. 

Mr.  Pratt  subsequently  prepared  the  following  resolution: 

Resolved,  That  the  thanks  of  this  Association  are  due  to  exhib- 
itors who  participated  in  making  the  exhibit  of  gas  apparatus 
and  appliances  at  St.  Louis  during  the  period  of  the  World's 
Fair  in  the  year  1904  such  a  success;  also  to  the  companies  and 
individuals  who  contributed  to  the  fund  for  the  preparation  and 
support  of  this  exhibition. 

The  President — I  will  appoint  as  a  committee  on  public 
information  for  the  protection  of  gas  interests,  as  recommended 
by  the  Committee  on  President's  Address,  Mr.  James  W.  Dunbar, 
Mr.  Fred.  B.  Wheeler,  and  Mr.  J.  C.  D.  Clark.  We  will  now 
listen  to  a  paper  by  Mr.  George  C.  Hicks,  Jr.,  on  the 
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ROTARY  BLOWERS  AND  EXHAUSTERS— CONSTRUC- 
TION, EFFICIENCY  AND  APPLICATION. 

In  the  early  part  of  the  17th  century,  a  man  named  Serviere 
designed  a  rotary  pump  having  six  lobes  similar  to  the  teeth  of 
of  a  gear.  This  design  is  closer  to  the  present  type  of  machine 
than  any  other  of  the  early  efforts  in  rotary  construction.  Dur- 
ing the  1 8th  and  first  half  of  the  19th  century,  various  forms  of 
rotary  pumps  and  engines  were  designed,  quite  a  number  of 
which  were  of  the  two  and  three  lobe  type;  some  of  the  intercepting 
blade  type,  such  as  the  old  Baker  machine  and  some  of  the  sliding 
vane  type,  such  as  the  Makenzie. 

I  shall  confine  my  paper  to  a  rotary  blower  in  which  the  impel- 
lers are  symmetrical  about  two  axes  at  right  angles  to  each 
other  and  alike  one  to  the  other,  the  lobe  of  one  passing  through 
the  throat  or  waist  of  the  other.  I  find  that  in  rotary  machines 
the  pump  and  engine  antedated  the  blower,  for  the  blower  seems 
to  have  been  an  off-shoot  of  the  other  line  of  development. 

In  fact  the  Roots  blower  was  itself  directly  responsible  to  an 
attempt  to  build  a  water  motor  by  the  Roots  brothers,  who  at 
that  time  owned  and  operated  in  a  woolen  mill.  This  motor  was 
intended  to  operate  their  mill,  but  being  constructed  of  wood,  it 
naturally  swelled  on  being  put  to  use.  It  was  taken  to  the  shop, 
the  tight  places  relieved  and  then  belted  to  a  line  shaft  for  test 
as  to  its  running  qualities.  A  foundryman  standing  close  by 
noticed  the  current  of  air  delivered  by  the  machine  and  induced 
the  Roots  brothers  to  build  them  one  for  foundry  purposes.  It 
proved  a  success  and  was  the  foundation  of  the  rotary  blower 
and  exhauster  business  of  to-day,  for  with  one  or  two  exceptions 
the  characteristics  of  the  original  Roots  blower  have  been  adopted 
as  the  best  and  simplest  form  of  rotary  machine  to  date.  These 
characteristics  are  to  impellers  of  identical  form  and  symmetrical 
about  two  axes  at  right  angles.  The  development  has  been  very 
gradual  and  the  changes  those  of  mechanical  detail  and  shop 
convenience  and  as  improved  machinery  capable  of  more  accurate 
work  was  placed  on  the  market,  slight  changes  in  impeller  forms 
have  been  made  to  take  advantage  of  the  chance  to  improve  the 
efficiency  by  closer  machine  work.  From  a  machine  giving  a  fair 
efficiency  at  a  pressure  of  i  lb.,  we  now  have  one  that  at  3  and  4 
lbs.,  shows  an  efficiency  equal  to  the  best  design  of  blowing 
engine  and  at  a  much  less  cost. 

37 
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(7c^/!f<r/w/  Dtsi^n — The  general  design  of  rotary  blowers  is  much 
Ihe  same,  different  manufactures  diflFer  mainly,  first:  form  of 
imivUer:  second,  manner  of  mounting  impeller  on  shaft;  third, 
design  of  bearing. 

The  machines  are  made  either  horizontal  or  vertical,  a  horizon- 
tal machine  being  one  that  has  the  inlet  at  the  bottom  and  the 
outlet  at  the  top  or  the  reverse;  a  vertical  machine,  the  inlet  and 
outlet  at  the  side.  The  vertical  type  has  some  advantage  of 
cvmneoting  piping,  but  the  horizontal  machine  is  stifiFer  and 
cajKible  of  running  at  higher  speeds,  which  give  better  efficiency, 
as  will  be  shown  later.  Either  gears  at  one  end  or  gears  at  both 
ends  may  K'  used.  Single  gears  for  pressures  up  to  i  lb.  when 
use\l  without  outboard  bearings  and  up  to  lo  or  12  lbs.  when 
supi>lieil  with  double  outboard  bearings.  Double  gears  are 
use\l  over  the  entire  range  of  pressures  and  the  choice  is  generally 
vWicruiin^il  by  the  tN-pe  and  class  of  machine  driving  the  blower. 

IVaiiujis  for  light  pressures  usually  have  only  an  up-and-down 
adjust lucut.  but  for  machines  from  2  lbs.  up  the  quarter  box  is 
pietVrable,  as  additional  strains  have  to  be  cared  for  that  do  not 
exist  in  the  low  pressure  machines  in  sufficient  force  to  demand 
pu^tev'liou  frv>m  them. 

S<^lf  oiling:  is  almost  universal  on  all  styles  of  rotary  blowers 
and  may  Iv  cither  by  chain  or  ring.  Both  find  their  advocates, 
but  I  IvUcvc  the  final  result  will  be  in  favor  of  the  ring,  though 
ihcic  \>  liillc  to  be  said  against  either  method.  The  machines 
aic  >;vuciaU\  made  up  of  from  8  to  12  parts,  as  follows: 

Tho  hv\ul  plaios  carrying  the  bearings. 

Twvv  halt  viulcs  in  which  the  impellers  revolve. 

lN\o  ui^vIUts  and  shafts. 

Twvv  01  tvuu  ^cars  and  gear  cases  for  same. 

'l\\v>  ^n^v  plates,  discharge  and  suction. 

^H\c  Ivvl  plate  tor  direct  connection  to  engine  or  motor. 

The  vU*si<u  of  the  individual  parts  must  be  such  that  there 
^IviU  'v  IK*  dctkviion  in  any  part  of  the  machine.  The  theory 
.luU  v\uv^iiuvtivni  lK>th  demand  stiffness.  The  head  plate  must  be 
-,0  iibUd  a^  iK^t  lo  bulge  out  under  the  pressure  of  the  gas  or 
Au.  oi  <u<.'ai  ihc  iKMrings  inider  the  shaft  pressure.  The  half 
viuUv^  uiu^i  al>o  U'  rigid  under  pressure  and  stiff  enough  to 
u'.M^i  au\  U'iKLn*.y  of  the  head  plates  to  spring  them.  As 
hvavl   i^iaic  V  L'aiau*.vs  are  as  low  as  0.006  and  case  clearances  as 
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low  as  o.oi,  it  will  readily  be  seen  that  to  keep  a  machine  from 
pounding,  the  keynote  of  construction  must  be  rigidity.  So  also 
the  impellers,  besides  having  a  good  shaft  bearing  at  each  end, 
must  be  ribbed  inside  and  for  pressures  ov^er  i  lb.,  supported  by 
a  longitudinal  wall  running  from  one  shaft  bearing  to  the  other, 
forming  virtually  a  box  girder.  This  construction  is  absolutely 
necessary,  for  no  matter  how  stiff  the  case,  if  the  impellers  them- 
selves spring,  the  machine  would  soon  give  trouble.  The  shaft 
also  should  not  give  under  the  load. 

The  proper  relative  position  of  the  impellers  being  due  to  the 
accuracy  of  the  gear  cutting  and  setting,  great  care  is  necessary 
to  have  the  gear  square  on  the  shaft,  keyed  or  clamped  without 
distortion  and  teeth  cut  so  there  shall  be  no  irregularity.  Two 
teeth  should  always  be  in  contact.  If  more  than  two  teeth  are 
in  contact,  it  means  a  finer  pitch,  which  has  a  tendency  to  weaken 
the  tooth.  If  less  than  two,  there  is  a  chance  for  back  lash  to 
take  place.  The  width  of  face  of  gears  on  blowers  is  generally 
about  three  times  that  necessary  for  driving  strength  and  is 
proportioned  for  wear,  so  that  the  adjustment  of  the  impeller 
positions  shall  be  necessary  at  long  intervals  only. 

Impeller  Curves — In  taking  up  the  subject  of  impeller  curves, 
I  want  first  to  disabuse  your  minds  of  the  idea  that  they  have 
any  necessary  relation  to  the  curves  used  in  gear  teeth.  The 
object  of  the  two  is  radically  different,  for  gear  teeth  are  for  the 
purpose  of  transmitting  power,  while  the  last  thing  the  blower 
manufacturer  or  owner  desires  to  do  is  to  transmit  power  from 
one  impeller  to  the  other. 

The  choice  of  a  particular  curve  should  be  based  on,  first,  the 
simplicity  and  accuracy  with  which  it  is  laid  out;  second,  ease  of 
reproduction  in  shop;  third,  the  amount  of  metal  left  at  the  waist 
of  the  impeller.  Reason  one  insures  accurate  templets,  w^hich 
are  absolutely  necessary  for  good  work  and  reason  tw^o  insures 
accurate  reproduction  in  the  shop,  for  the  less  complex  and  more 
free  from  sudden  changes  of  curvature,  the  easier  the  impeller 
is  to  machine  and  consequently  the  greater  uniformity  of  the 
clearance  between  the  two  impellers  when  operated.  Reason 
three  covers  structural  strength  and  is  subser\4ent  to  the  others, 
but  is  still  a  point  to  be  considered  in  design. 

The  curve  used  for  the  impeller  does  not  affect  the  leakage  of 
air  or  gas  at  either  the  head  plates  or  case  circle.     This  leaves. 
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therefore,  only  the  rolling  together  of  the  impellers  at  the  center 
line  to  be  considered.  In  gas  exhausters  handling  foul  gas,  a 
sharp  edge  must  be  left  at  the  extreme  outer  point  of  the  impeller 
curve  in  order  that  the  rotation  of  the  impeller  may  scrape  away 
the  accumulation  of  tar  on  the  case  circle.  This  sharp  edge 
necessitates  in  turn  a  break  in  the  curve,  which  forms  a  clearance 
pocket  and  carries  back  into  the  suction  a  small  amount  of  gas. 


Continuous  Contact  Impeller  Curve. 

As  foul  gas  is  mostl}*  handled  under  low  pressures,  this  loss  is 
very  small.  For  high  pressures,  it  would  increase  as  the  density 
of  the  gas  increases.  Usually  high  pressure  gas  is  clean,  so  that 
an  underbroken  curve  may  be  used,  avoiding  the  loss.  If,  how- 
ever, there  is  any  chance  of  tar  or  other  clogging  material  passing 
through  the  exhauster  or  blower,  it  is  safer  to  use  the  cutting-edge 
type,  even  though  a  small  loss  occurs. 
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The  closer  the  curve  through  the  throat  agrees  with  the  curve 
of  the  end  of  the  impeller  passing  through  it,  the  less  the  slip, 
but  too  close  a  fit  is  liable  to  run  on  to  another  shoal,  the  danger 
of  one  impeller  hammering  the  other. 

Wear  of  the  Gears, — Now,  as  to  the  wear  of  the  gears;  the 
shape  of  the  curve  governs  the  strain  on  the  gear  teeth,  but  only 
the  driven  impeller  need  be  considered,  for  the  impeller  on  the 
dri\4ng  shaft  does  not  effect  the  wear  of  the  gears.  If  the 
moments  of  resistances  be  plotted  on  a  circular  base,  it  will  be 
found  that  the  resultant  curve  is  an  exact  reproduction  on  a 
larger  or  smaller  scale  of  the  impeller  curve  itself.  In  jump  con- 
tact impellers  the  curve  becomes  concentric  for  the  angular 
movement  taking  place  during  the  shift  of  contact  from  one  side 
of  the  lobe  to  the  other.  In  general,  the  resistance  is  inversely 
proportional  to  the  distance  of  the  center  of  the  shaft  to  the  point 
of  contact.  Therefore,  the  jump  contact  impeller  is  easier  on 
the  gears  than  a  continuous  one ;  as  the  maximum  and  mini- 
mum are  nearer  together,  but  as  an  extra  width  of  face  of  the 
gear  will  cover  this  advantage,  the  increased  efficiency  of  the 
continuous  contact  type  outweighs  the  gain  in  gear  life  due  to 
the  other  type  of  curve.  At  low  pressure  the  break  contact  type 
is  most  used  for  both  gas  and  air,  as  it  is  cheaper  to  machine  and 
at  the  same  time  entails  no  appreciable  loss.  As  stated  above, 
an  impeller  having  a  curve  that  passes  quickly  through  the  waist 
of  the  other  impeller  answers  all  the  gear  requirements  and  at 
the  same  time  is  of  the  best  form  to  retard  slip. 

Slip, — The  slip  in  a  rotary  blower  should  vary  as  the  square 
root  of  the  pressure,  speed  being  constant ;  and  inversely  as  the 
speed,  pressure  constant ;  directly  as  the  clearance  ;  directly  as 
the  square  root  of  the  reciprocal  of  the  specific  gravity;  directly 
as  the  square  root  of  the  ratio  of  the  absolute  temperatures. 

Taking  them  up  in  order  as  above  stated,  the  effect  of  pressure 
comes  first.  The  slip  varies  according  to  the  law  of  flow  of  air 
or  gas  through  an  orifice  modified  by  a  constant  C.  The  opening 
between  the  case  and  impeller  and  the  impellers  themselves  is 
long  and  narrow  and  on  the  ends  more  like  a  narrow  passage 
between  two  flat  surfaces.  As  the  end  clearance  may  be  made 
very  small,  this  cuts  little  figure,  the  principal  source  of  loss 
being  the  clearance  between  the  case  and  the  impellers  and 
between  the  two  impellers.     In  the  jump  contact  type,  such  as  is 
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generally  used  for  foul  gas  and  low  pressure,  the  clearance 
space  cut  away  has  little  effect  on  the  slip,  but  at  high  pressures, 
such  as  5  lbs.  (I  used  the  term  **high  pressure'*  in  a  relative 
sense  only  as  applied  to  rotary  blowers) ,  this  clearance  modifies 
the  curve  of  slip  so  that  the  law  of  flow  through  an  orifice  does 
not  apply.  This  can  be  seen  in  the  pressure  curves  plotted  for 
constant  speeds.  At  low  pressures  the  curve  approximates 
closely  the  law,  but  for  high  pressure  it  is  nearly  a  straight  line. 
For  continuous  contact  impellers,  the  law  of  flow  through  an 
orifice  is  very  close  to  actual  results. 

Speed — The  passing  of  larger  volumes  in  a  given  time  decreases 
the  per  cent  of  slip  in  inverse  ratio  as  the  revolutions  per  minute 
are  increased.  In  addition,  due  probably  to  eddy  currents  set 
up  by  the  rotation,  the  efficiency  increases  more  rapidly  than  due 
to  the  speed  ratio  alone.  Such  a  speed  could  be  reached, 
however,  where  the  velocity  of  the  flow  of  gas  would  be  so  rapid 
that  wire  drawing  would  take  place  and  the  efficiency  curv^e 
begin  to  fall,  but  as  this  point  is  beyond  the  safe  speed  of  the 
blower,  it  is  correct  to  say  the  efficiency  increases  with  the  speed. 

Cleara7ice — There  is  not  much  to  be  said  on  clearance;  the  slip 
varies  directly  as  the  square  inches  of  opening.  The  clearance 
should,  therefore,  be  kept  down  as  low  as  consistent  with  safe 
operation.  Small  machines  can  be  run  on  smaller  clearance  than 
large  ones,  but  the  loss  in  large  ones  is  less  because  the  proportion 
of  volume  to  clearance  openings  increases  rapidly.  In  fact, 
instead  of  being  the  ratio  of  the  square  inches  of  openings  to  the 
cubical  contents,  it  is  almost  as  the  ratio  of  length  to  volume, 
for  the  different  width  of  clearance  spaces  in  small  and  large 
machines  is  very  slight. 

Spcdjic  Gravity — Specific  gravity  affects  the  slip  directly  as 
the  square  root  of  the  reciprocal;  therefore,  gas  at  0.5  specific 
gravity  would  give  a  slip  1.41  times  as  much  as  air  under  the 
same  conditions.  To  illustrate,  a  machine  showing  92  per  cent 
efficiency  with  air  at  3  lbs.  pressure  would  show  88.8  per  cent 
with  gas  at  0.5  specific  gravity.  The  slip  being  8  per  cent  with 
air,  the  ratio  1.41,  the  result  of  multiplying  together  gives  11.2 
percent  slip,  or  88.8  per  cent  efficiency,  as  above  stated. 

TempcratiDc. — Temperature  affects  the  slip  slightly  only,  as  it 
is  proportional  to  the  square  root  of  the  ratio  of  the  absolute 
temperature.     This  must  not  be  confused  with   the  loss  due  to 
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or  small,  but  when  properly  packed  it  is  a  very  small  item.  The 
friction  losses,  therefore,  narrow  down  to  two  principal  ones — 
the  bearings  and  the  gears. 

Considering  the  gears  first,  we  find  that  the  driving  gear  trans- 
mits just  one-half  the  load,  the  other  half  being  applied  directly 
to  the  impeller  ipounted  on  the  driving  shaft.  A  well-cut  spur 
gear,  properly  lubricated,  will  transmit  its  load  with  a  loss  of 
between  5  and  10  per  cent.  Taking  8  per  cent  as  an  average 
loss,  we  would  have  the  gear  friction  equal  to  4  per  cent  of  the 
total  load  applied  to  the  shaft.  Allow,  say,  2  per  cent  for  the 
stufl&ng  boxes  and  we  have  a  total  of  6  per  cent.  Now,  as  the 
friction  of  the  whole  machine  seldom  exceeds  10  per  cent  and  is 
generally  about  8,  we  have  2  per  cent  left  for  the  friction  con- 
sumed by  the  journals.  In  a  top  discharge  machine,  the  driWng 
shaft  at  the  driving  end  is  relieved  of  part  of  its  load  through  the 
reaction  of  the  gears,  while  the  driven  shaft  has  this  thrust  added 
to  it.  The  bearings,  therefore,  should  be  proportioned  for  the 
total  load  on  that  shaft.  In  a  bottom  discharge  machine,  the 
load  on  the  driven  shaft  is  lessened  by  the  pressure  of  the  fluid 
handled  and  the  load  on  the  driving  shaft  is  greatest  as  the  gear 
reaction  is  down  on  that  shaft,  although  it  also  is  relieved  of  part 
of  its  load  by  the  upward  pressure  of  the  gas  or  air.  Care  must 
be  taken  that  the  total  upward  pressure  on  the  impellers  does  not 
exceed  the  total  weight  of  the  impellers,  shafts  and  gears,  for  a 
floating  shaft  would  be  hard  to  keep  in  proper  alignment,  as  all 
the  thrust  would  come  on  the  cap.  An  outboard  bearing  on  the 
driving  end  divides  the  thrust  of  the  gears  on  a  single  geared 
machine  and  thus  reduces  the  wear  and  friction.  In  a  double- 
geared  machine  the  gear  thrust  is  taken  on  both  ends  equally, 
provided  each  set  of  gears  is  doing  an  equal  amount  of  work. 

Efficiency. — In  order  to  arrive  at  a  correct  understanding  of  the 
term  "efficiency"  it  is  first  necessary  to  fix  on  a  standard  of  per- 
formance or  basis  on  which  to  figure.  I  shall  use  as  a  standard 
the  horse  power  actually  used  for  any  given  amount  of  free  air 
delivered  against  any  definite  pressure,  compared  with  the  amount 
of  power  needed  theoretically  for  the  same  conditions  by  the 
formula  HP  equals  cubic  feet  displaced  per  minute  multiplied  by 
the  pressure  in  pounds  multiplied  by  144  and  divided  by  33,000; 
or  reducing  the  factor  144  divided  by  33,000  to  its  decimal  equiv- 
alent,   displacement    per  minute  times   the  pressure,  in  pounds 


585 

times  0.00436.  This  is  virtually  figuring  the  horse  power  on  a 
square  card,  but  as  the  adiabatic  curve  affects  the  power  but 
slightly  at  low  pressures,  it  is  not  necessary  to  consider  it.  For 
in  comparing  different  types  of  machines,  the  only  fair  method  of 
comparison  is  cubic  feet  of  free  air  delivered  per  horse  power  used 
■or  applied  to  the  shaft  of  the  machine. 

As  a  matter  of  fact,  the  discharge  line  of  a  rotary  blower  is  a 
wave  line  closely  approaching  the  adiabatic  curve.  This  is  caused 
by  the  release  of  a  body  of  air  or  gas  at  suction  pressure  into  the 
discharge  side;  the  air  already  there  compresses  this  additional 
-quantity  until  the  discharge  pressure  is  reached,  resulting  in  a 
momentary  drop  of  pressure  against  which  the  machine  is  work- 
ing and  an  immediate  rise  thereafter  to  discharge  conditions. 
This  compression  is  so  rapid  that  it  is  practically  adiabatic,  the 
<x)nstant  radiation  of  the  machine  surfaces  reducing  it  towards  an 
isothermal  curve.  As  before  stated,  for  low  pressure  these  factors 
are  merely  interesting  to  note  and  not  of  suflScient  importance  to 
•consider  in  estimating  efl&ciency. 

Losses  due  to  slip  are  dependent  on  two  principal  factors,  pres- 
sure and  speed.  The  curves  shown  for  constant  speed  and 
varying  pressure  cover  a  range  of  pressure  from  22  ins.  of  water 
to  1 22. 1  and  a  loss  due  to  slip  within  the  ranges  of  ordinary 
operation  of  from  30  per  cent  maximum  to  i  percent  minimum. 

In  gas  exhauster  work,  say  at  a  maximum  pressure  of  22.5  ins. 
of  water,  the  slip  ranges  from  i  per  cent  to  20  per  cent  for  var- 
ious speeds  on  an  air  basis.  Modifying  this  for  gas  by  multiply- 
ing by  the  square  root  of  the  reciprocal  of  the  specific  gravity  or 
1.4 1,  the  resultant  loss  is  from  1.41  to  28  per  cent  or  an  average 
slip  of  14.75  P^r  cent  for  speeds  ranging  from  50  to  170  r.  p.  m. 

For  pumping  clean  gas,  where  it  is  possible  to  use  a  nearly 
constant  speed,  it  is  clearly  advisable  to  select  a  machine  to 
operate  at  its  highest  safe  speed  and  thus  get  aii  eflSciency  of  81 
per  cent  according  to  these  tests,  which  were  made  on  a  machine 
not  especially  built  for  this  service.  Later  results  show  an  effic- 
iency of  85  per  cent  under  5  lbs.  pressure.  The  loss  due  to 
friction  ranges  from  i  per  cent  to  15.5  per  cent  and  shows  an  av- 
erage of  about  7  per  cent  at  130  and  170  r.  p.  m.  and  5.4  per  cent 
at  no  r.  p.  m.;  so  it  is  safe  to  assume  7  per  cent  as  an  average 
friction  load.  This  gives  for  gas-exhauster  work  an  average 
efficiency  of  power  applied  to  the  shaft  of  85.25  per  cent  times 
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93  per  cent,  or  nearly  80  per  cent  as  the  useful  effort  of  the 
power  applied  to  the  shaft.  For  high-pressure  pumping,  we  have  8 1 
per  cent  multiplied  by  93  per  cent,  or  75.3  total  and  on  a  basis  of 
85  per  cent  volumetric  efficiency^  a  total  efficiency  of  80  per  cent. 
The  loss  due  to  temperature  is  not  chargeable  to  the  machine 
construction,  as  it  is  simply  a  shrinkage  proposition  and  brings 
one  to  much  the  same  set  of  formulas  as  those  used  in  estimating 
condenser  surfaces.  Not  considering  the  latent  heat  of  the 
vapors,  an  approximate  method  is  to  consider  the  volumes  as 
proportional  to  their  absolute  temperatures.  The  ** American 
Gas  Light  Journal"  of  Nov.  4.  1901,  page  730,  contains  a  very 
valuable  paper  on  this  subject.  The  increased  slip,  as  stated 
before,  would  be  proportional  to  the  square  root  of  the  ratio  of 
the  absolute  temperature.  Assuming  a  rise  to  140  deg.  from  60 
deg.,  the  slip  would  be  multiplied  by  the  ratio  1.07;  thus  14  per 
cent  slip  times  1.07  equals  about  15  per  cent,  or  an  increase  of 
only  I  per  cent  due  to  a  rise  in  temperature  of  80  deg.  The 
heat  of  compression  also  at  10  lbs.  would  raise  air  at  60  deg.  up  to 
145  affecting  the  slip  about  the  same  amount,  i  per  cent.  The 
heating  effect  on  the  incoming  air  would  be  slight  and  I  do  not 
believe  would  result  in  an  appreciable  loss  in  volume  delivered. 
The  results  stated  before  include  all  these  losses  and  these  points 
are  brought  up  to  show  there  is  no  need  to  consider  these  items 
as  separate  losses;  at  least  at  the  comparatively  low  pressures  used 
in  rotary  machines  and  as  a  matter  of  fact  it  is  probable  that  the 
case  expansion  being  less  than  the  impeller  expansion,  the  clear- 
ance is  reduced  and  the  slip  decreased  to  some  extent,  probably 
enough  to  offset  the  additional  slip  due  to  the  decrease  in  the 
density  of  the  gas. 

Type  of  Machines. — Taking  up  now  the  different  styles  of 
building  rotary  exhausters  and  blowers,  we  find  two  general 
classes,  the  vertical  and  horizontal  types,  which  may  be  sub- 
divided into  single-  and  double-geared  machines.  For  pressures 
up  to  1.5  lbs.  and  comparatively  low  speeds,  the  vertical  machine 
has  equal  utility  with  the  horizontal  type  and  has  the  advantage 
of  lending  itself  readily  to  piping  arrangements,  including  the 
by-pass.  The  horizontal  machine  is  stiffer  and  can  be  run  at 
from  25  to  40  per  cent  higher  speed  than  the  vertical  machine, 
without  undue  vibration.  The  gear  reactions  form  a  limiting 
condition  for  speed  in  a  vertical  type.     The  case  casting  in  the 
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horizontal  machine  is  simpler,  as  no  tar  drip  is  necessary,  the  tar 
collecting  at  the  elbow  or  T  on  the  up-take  to  the  machine.  For 
exhauster  work  with  foul  gas,  low  pressures  and  speed,  choose 
either  type  and  no  mistake  is  made,  but  for  all  other  conditions^ 
I  am  a  strong  advocate  of  the  horizontal  type. 

Now  as  to  machines  geared  at  both  ends,  or  only  at  the 
driving  end.  In  favor  of  double  gears,  there  are  these  points. 
More  uniform  wear  on  back  and  front  bearing,  less  chance  of 
accident  from  getting  all  the  pressure  on  the  end  of  one  tooth, 
better  opportunity  for  caring  for  back  lash  and  in  case  of  a  tooth 
breaking  ability  to  operate  the  machine  with  the  gears  at  the 
opposite  end.  Objections:  two  additional  moving  parts  to  care 
for  and  oil,  chance  of  throwing  all  the  work  on  one  pair  of  gears 
and  of  transmitting  unnecessary  strains  through  the  driving 
shaft  to  the  back  gears.  In  favor  of  single  gears,  less  complica- 
tion, the  concentration  of  all  the  wear  at  one  point  proportioned 
to  take  care  of  it.  Objections:  chance  of  crippling  the  machine 
entirely  if  a  tooth  in  either  gear  should  break  and  the  tendency 
to  wear  front  bearings  more  than  the  back  ones,  thus  throwing 
the  machine  slightly  out  of  line.  Both  styles  have  proved  ser- 
viceable and  durable  for  all  classes  of  work  and  the  choice  should 
be  made  on  specific  arrangements,  such  as  driving  arrangements, 
space,  etc.  For  low  pressures,  either  type;  for  high  pressures 
(say  2  lbs.  and  over),  I  prefer  single  gears  with  double  outboard 
bearings.  These  outboard  bearings  stiffen  the  machine  and 
divide  the  load  of  the  gears  onto  two  bearings,  which  makes  it 
much  easier  to  keep  the  shafts  in  accurate  alignment.  The 
double-gear  arrangement,  however,  has  been  longest  on  the 
market  and  experience  has  proved  its  utility,  but  as  the  tendency 
is  towards  higher  speeds  and  pressure,  it  is  my  conviction  that 
the  stiffness  afforded  by  the  single-geared  machine  with  double 
outboard  bearings  is  the  better  arrangement  for  such  service.  If 
it  were  only  equally  good,  it  would  be  better  on  account  of  its 
simplicity. 

Method  of  Driving — The  various  methods  of  driving  may  be 
divided  into  three  classes,  belt  or  rope,  pinion  and  gear,  including 
the  silent  chains,  and  direct  connection,  either  rigid  or  flexible 
coupling.  The  belt  or  rope  may  be  dismissed  with  few  words,  as. 
the  losses  inherent  in  belt  transmission  are  well  known  and  should 
not  run  over  3  per  cent  of  the  power  transmitted  and  probably^ 
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Fig.  III.     Efficiency  Cur*-es. 


not  under  2  per  cent.  Keep  the  speed  of  the  belt  preferably 
l>etweeii  ,1,000  and  4,000  ft.  per  minute,  the  bell  pull  from  60  to 
So  lbs.  for  double  belt  per  inch  of  width.  For  light  drives  an 
o\"erhung  pulley  is  permissible.     For  1.5   lbs.  and   up,  use  an 
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Pig.  IV.     Rigidly  Coupled  Exbauster. 
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outboard  bearing.  An  outboard  bearing  is  never  amiss  under 
any  conditions  of  load,  as  it  relieves  the  machine  of  strains  which 
tend  to  wear  the  bearings  and  allow  the  impellers  to  get  out  of 
position.  The  same  precautions  apply  to  the  silent  chain  drives 
and  to  the  gear  and  pinion.  Use  outboard  bearings  for  1.5  lbs. 
and  up  and  always  consider  them  a  good  investment.  The  silent 
chain  makers  claim  an  efficiency  of  98  and  99  per  cent.  Gear 
transmission  runs  from  60  to  95  per  cent,  according  to  the  speed 
reduction  and  condition  of  the  gear.     Gears  and  silent  chains  are 


Fig.  V.     Exhauster  with  Flexible  Coupling. 

mostly  used  for  motor  drives,  although  gas-engine  speeds  are 
such  as  to  frequently  require  speed  reducing  transmission. 
Hydraulic  turbines  may  be  geared  or  direct  connected.  Steam 
turbines  have  never  yet  been  applied,  as  far  as  I  know,  to  the 
rotary  blower,  the  objection  being  the  great  change  in  speed 
necessary.  However,  I  believe  this  objection  could  be  overcome 
by  the  use  of  high-speed  helical  gears  such  as  are  used  on  the 
De  Laval  turbine.  The  larger  ,  percentage  of  blowers  and 
exhausters  are  direct  connected  when  driven  by  engines.     The 
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line  cuts  presented  herewith  show  the  general  methods  in  use. 
Fig.  IV  shows  a  rigid  coupling,  side  or  center  crank  engine,  the 
fly  wheel  forming  one-half  the  coupling.  A  center  crank  engine 
is  best  here  as  it  relieves  the  exhauster  bearing  of  the  crank 
thrust.  This  style  is  well  suited  to  small  machines  and  light 
loads.  Fig.  V  shows  a  center  crank  engine  with  flexible  coup- 
ling, no  outboard  bearing,  and  gives  no  engine  load  on  the 
exhauster  or  blower.  It  is  a  good  construction  for  light  or 
heavy  loads  and  for  lengine  sizes  as  large  as  an  overhung  fly 
wheel  is  desirable.  Fig.  VI  is  a  horizontal  side  crank  engine 
with  outboard  bearing  and  flexible  coupling.  This  is,  in  my 
opinion,  the  best  method  of  any  of  the  others. 

Each  machine  is  self-contained  and,  therefore,  each  machine 
may  be  adjusted  for  wear  or  misalignment  without  ref- 
erence to  the  other.  All  rigid  connected  machines  are  more 
or  less  dependent,  one  on  the  other.  Few  engines  have  vertical 
adjustments  and  all  rotary  machines  must  be  adjusted  vertically 
at  times.  The  heating  of  an  engine  shaft  tends  to  thrust  the 
impellers  against  the  back  head  plate,  while  wear  tends  to  pull 
the  impellers  against  the  front  head  plate.  Also,  fly  wheels  have 
a  tendency  to  assume  a  different  position  when  running  than  idle 
and  this  fact  sometimes  necessitates  a  readjustment  of  the  flexible 
coupling.  Fig  VII  is  a  vertical  engine  and  about  the  same  in 
general  arrangement  as  Fig.  VI.  Fig.  VIII  is  a  rigid  coupling, 
single  outboard  bearing  and  engine,  mounted  on  a  bed  plate. 
This  was  most  commonly  used  in  the  past,  although  it  is  being 
gradually  superseded  of  late  by  the  introduction  of  flexible  coup- 
lings, which  do  not  need  a  bed  plate.  Fig.  IX  represents  a 
single-geared,  double  outboard  bearing  machine  and  may  be  used 
with  either  center  or  side  crank  engine.  In  rigid  connected 
outfits,  the  double  outboard  bearing  may  be  used  as  the  outboard 
bearing  of  the  engine  and  the  half  coupling  placed  on  the  driving 
gear,  or  the  engine  may  have  its  own  outboard  bearing  and  the 
coupling  placed  between  the  two  outboard  bearings  of  the  resf)ec- 
tive  machines.  A  flexible  coupling  can  be  used  between  the  two 
outboard  bearings  with  a  side  crank  engine,  but  if  used  with  a 
center  crank  engine  the  outboard  bearing  may  be  dispensed  with. 
Bed  plates  should  always  be  used  under  rigid  connections;  at  least 
under  the  adjacent  parts  leading  to  the  coupling.  It  is  a  very 
difficult  matter  to  maintain  rigid  connections  when  the  engine 
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and  blower  or  exhaosier  are  on  a  separate  foundatioo  and  without 

a  bedplate. 

Sp€€d  and  Pressure  Cf^ntrd. — In  gas  exbatister  work,  nnifonn 
pressure  must  be  maintained  on  the  suction  side  and  this  maj*  be 
accomplished  by  either  a  diaphragm  or  float  governor.  The  float 
governor  is  more  sensiti^-e  and  gives  much  better  results  for  this 
low-pressure  work,  which  is  usually  imder  7  ins.  For  control 
from  the  pressure  side  where  great  sensiti\'eness  is  tmnecessar>*, 
the  diaphragm  works  well  and  is  sim|4er  and  more  compact. 
The  float  governor  can  be  applied  to  r^^ulate  motor  speed  bj* 
using  a  variable  speed  motor  haxnng  field  control  through  a  rheo- 
stat. The  shifting  de\'ice  for  controlling  the  handle  of  the 
rheostat  is  more  complicated  than  the  steam,  governor  on  an 
engine,  but  can  be  made  purely  mechanical  and  not  liable  to  get 
out  of  order. 

For  constant  speed,  throttling  and  automatic  engines  or  other 
types  of  prime  movers  are  well  understood  and  need  no  descrip- 
tion. 

For  water-gas  exhausters,  especially  the  larger  sizes,  the  hand 
adjustment  cut-off  type  is  more  economical  than  simply  throttling 
down  the  steam.  It  is  possible  to  control  the  \-alve  tra\'el, 
changing  the  cut-off  by  means  of  a  float  go\'em<M-,  acttiating  a 
small  auxiliar>-  valve,  but  the  complication  would  hardly  paj- 
except  for  very  large  sizes.  Unfortunately,  the  gas  engine  is  not 
susceptible  to  variable  speed  control,  except  within  ver>-  narrow 
limits  and  even  then  there  would  be  irregularity  owing  to  missed 
explosions  and  other  troubles  inherent  in  explosion  engines.  The 
development  has  been  so  great  in  gas  engines,  however,  that  we 
may  hope.  The  gasoline  engines  on  launches  and  automobiles 
are  developing  towards  a  machine  of  speed  variation  possibilities, 
but  as  stated  before,  the  range  must  of  necessity  be  limited. 

ApplicatioJi  and  Losses  Inhere  fit, — The  principal  and  most 
imix)rtant  use  of  an  exhauster  in  a  gas-works  is  the  handling  of 
foul  gas  either  from  the  hydraulic  main  of  the  coal-gas  benches 
or  from  a  water-gas  generator  set.  For  handling  coal-gas  the 
exhauster  may  be  placed  at  an}'  point  between  the  outlet  of  a 
I)riniary  condenser  and  the  outlet  of  the  secondary  condenser. 
The  j)reference  seems  to  be  for  a  position  immediately  after  the 
primary  condenser  where  the  gas  is  handled  at  approximately 
120  deg.    The  tar  present  at  this  point  helps  to  fill  the  exhauster 
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clearances,  but  a  lower  temperature  would  be  more  favorable,  for 
there  would  be  less  volume  to  handle  and  consequently  less  power 
used.  As  the  total  shrinkage  may  be  as  high  as  30  per  cent.,  it 
is  readily  seen  that  the  machine  capacity  must  be  increased  in 
.proportion.  The  low  pressures,  however,  make  the  power  prop- 
osition rather  unimportant.  Another  factor  in  favor  of  setting 
the  exhauster  close  to  the  hydraulic  main  would  be  the  governor 
action,  which  would  be  much  surer  and  less  fluctuating  in  such 
position.  For  water-gas  no  float  governor  or  other  automatic 
governing  is  necessary,  either  throttling  or  hand  cut-off  aajust- 
ment  being  sufficient.  The  same  remark  as  to  temperature  and 
power  would  apply  to  water-gas  service. 

The  losses  for  these  two  services  are  then,  shrinkage,  25  to  3c 
per  cent ;  slip,  not  over  10  per  cent ;  friction,  7  per  cent.  As  an 
example,  suppose  60,000  cu.  ft.  an  hour,  at  70  deg.  meter 
temperature,  is  to  be  handled.  At  25  per  cent  shrinkage,  this 
means  60,000  divided  by  0.75,  or  80^000  cu.  ft.,  must  pass 
through  the  exhauster.  Now  an  exhauster  efficiency  of  90  per 
cent  means  a  total  of  88,888  cu.  ft.  to  be  handled  by  the 
exhauster.  Say  i  lb.  as  the  maximum  total  pressure,  then  the 
power  required  would  equal  6.46  h.  p.  per  minute;  with  7  per 
cent  friction  this  would  mean  7  h.  p.  applied  to  the  exhauster 
shaft,  or  about  7.5  i.  h.  p.  in  the  engine.  Usually  we  use  .33.33 
per  cent  as  the  loss  to  cover  slip  and  shrinkage.  This  means 
adding  50  per  cent  of  the  amount  of  coal-gas  as  measured  by  the 
meter  to  obtain  the  total  amount  of  displacement  required  in  the 
exhauster.  In  the  case  above  cited  this  would  give  90,000  cu. 
ft.  per  hour  as  the  total  displacement.  Figuring  the  power  and 
adding  20  per  cent  to  cover  the  friction  of  engine  and  blower,  we 
get  7.7  i.  h.  p.  as  necessary,  which  checks  very  closely  with  the 
method  stated  previously  and  is  somewhat  less  trouble  to  figure. 
The  troubles  in  foul  gas  machines  are  mainly  leaks  due  to  the 
handling  of  hot  foul  gas  which  is  full  of  penetrating  oils  and 
gases.  For  coal-gas  machines,  a  by-pa.ss  from  the  suction  to  the 
discharge  side  is  a  good  thing,  as  it  makes  it  easier  to  shift  from 
one  machine  to  the  other  without  risk  of  breaking  any  of 
the  seals  and  also,  when  the  make  is  very  light,  saves  the  engine 
by  keeping  up  the  compression  in  the  steam  cylinder.  Without 
this  compression  the  boxes  on  the  connecting  rod  of  both  the 
crank  and  cross  head  end  are  soon  pounded  out  of  shape. 
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Next  in  importance  is  the  pumping  of  clean  gas  from  one  - 
holder  to  another  or  to  a  trank  line  distribution  or  for  long  dis- 
tance systems.  The  first  service  seldom  requires  over  4  lbs. 
discharge  pressure  and  from  7  to  10  ins.  water  pressure  at  the 
suction  side.  The  gas  being  clean,  no  tar  trouble  is  experienced. 
The  losses  are  slip  due  to  clearance  and  pressure  and  the  heat  of 
compression.     The  latter  may  be  neglected  and  the  maximum 


Fig.  VIII.    Rigid  Coupling, 

slip  taken  at  15  per  cent;  the  friction  at  8  per  cent  average. 
Thisservice  requires  variable  speeds  and  an  engine  or  motor  with 
hand  adjustment  for  accomplishing  this  is  necessary.  Where 
the  service  is  such  as  to  admit  of  constant  speed,  gas,  steam 
engines  or  motors  may  be  used  and  at  their  best  efficiency.  The 
exhauster  itself  makes  its  best  shoning.  At  5  lbs.,  for  instance, 
15  per  cent  slip  and  8  per  cent  friction  give  an  efficiency  at 
the  exhauster  shaft  of  78  per  cent.     For  long-distance  work   10, 
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or  possibly  1 2  lbs.  is  the  limit  of  the  rotary  machine,  as  far  as 
commercial  eflBciency  is  concerned.  Tandem  machines  o£Fer  a 
solution  for  higher  pressures  and  promise  efficiencies  of  80  per 
cent  for  12  or  15  lbs.  The  question  of  pressure  fcx*  Jong-dis- 
tance tranmission  resolves  itself  into  an  equation  in  which  the 
cost  of  installation,  interest  and  depreciation  on  same  are  set 
opposite  the  operating  expenses.  I.  have  used  the  word 
exhauster  as  covering  all  machines  of  the  stuffing-box  t3rpe  hand- 
ling gas. 

Now  let  us  consider  the  blower  in  its  two  uses  for  handling  air 
around  a  gas-works.  The  first  tise  is  for  passing  a  definite  pro- 
portion of  air  into  the  purifying  boxes.  Second,  the  use  on  the 
water-gas  set.  The  first  application  needs  no  comment  bej'ond 
a  word  of  precaution  to  use  an  outboard  bearing  with  the  blower. 
They  are  usually  small,  ha\-e  light  shafts  and  not  able  to 
withstand  much  belt  strain  without  quickly  wearing  the  boxes, 
thus  pulling  the  impellers  out  of  alignment.  The  second  appli- 
cation is  most  important  and  interesting.  The  tendency  towards 
higher  pressures  brings  this  work  into  the  field  of  the  rotary 
blower  with  special  fitness.  With  22  ins.  of  water  it  is  not 
difficult  to  obtain  93  per  cent  volumetric  efficiency  and  an 
efficiency  at  the  shaft  of  82  per  cent  or  an  average  of  80  per  cent 
for  a  variation  of  25  per  cent  in  speed.  Here  the  blower  should 
be  controlled  in  speed  by  a  pressure  governor  operating  to  change 
the  steam  supply  of  the  engine  or  the  current  furnished  to  the 
motor.  The  power  then  used  would  be  proportional  to  the  out- 
put and  maximum  efficiency  conditions  would  prevail.  With  a 
run  in  progress  the  blower  would  barely  turn  over,  provided  only 
one  generator  was  used,  but  with  •  two  or  more  the  idle  periods 
would  be  shortened.  For  large  installations  the  Corliss  tj'pe 
lends  itself  well  to  control  by  a  diaphragm  governor,  for  a  rod 
could  be  run  from  the  same  and  connected  to  the  knock-off  blocks 
of  the  engine  and  the  ball  governor  used  simply  as  a  safety  de\nce 
to  prevent  excessive  speeds. 

Another  method  would  be  to  install  an  individual  unit  for 
each  generator  and  at  the  end  of  each  blow  throw  open  a  relief 
valve,  which  would  cut  down  the  power  used  during  the  run  to 
friction  load  only.  This  friction  load  would  not  at  the  maximum 
amount  to  over  20  per  cent  of  the  power  used  during  the  blow. 
This  method  would  require  a  constant  speed  engine  or  motor  or  a 
drive  from  a  line  shaft. 
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Construction  of  High- Pressure  Machines, — :With  the  increased 
demand  for  machines  operating  under  prepares  of  4  lbs.  and 
over  has  come  a  closer  study  into  the  most  efficient  and  durable 
design  for  this  class  of  work.  In  order  that  dose  fits  with  small 
clearances  may  be  used,  the  construction  must  be  such  as  to 
secure  great  rigidity.  This  is  best  done  by  shortening  the 
machine,  thus  reducing  the  length  of  the  greatest  leak  opening, 
the  contact  between  the  impellers  and  also  r^ucing  the  work  of 
the  gears,  provided  the  same  width  of  face  is  used.  The  question 
may  be  asked,  why  not  use  smaller  gears  with  wider  face?  It  is 
not  good  practice,  however,  to  use  too  wide  a  face  on  a  gear,  as 
it  is  almost  impossible  to  secure  uniform  contact  with  the  whole 
tooth  surface  in  wide-face  gears.  It  is  better  to  put  more  money 
into  a  machine  with  larger  gears  than  into  a  machine  of  equiva- 
lent displacement,  but  of  greater  length  and  smaller  gears,  for  it 
is  much  harder  to  maintain  the  same  efficiency  with  a  smaller 
machine,  as  the  clearances  must  be  made  closer  and  the  chances 
of  trouble  much  increased. 

Double  outboard  bearings  should  be  part  of  all  high-pressure 
specifications.  I  should  say  roughly  that  for  air  for  pressures 
from  3  to  6  lbs.  use  a  case  length  not  over  2.25  gear  diameters 
and  a  bore  not  over  1.65  gear  diameters.  The  same  machine  for 
gas  up  to  4  lbs.  For  6  to  10  lbs.  of  air,  use  1.25  to  1.5  gear 
diameters  and  for  gas  use  the  same  machine  from  pressure  of  4  to 
8  lbs.  Some  variations  either  way  are  allowable,  but  I  am  stat- 
ing safe  limits  that  have  been  proved  by  actual  practice. 

We  cannot  always  build  according  to  our  best  design  for  the 
commercial  side  is  standing  with  uplifted  club  to  knock  in  the 
head  any  attempt  that  means  perfection.  We  must  of  necessity 
be  a  little  short  of  our  ideals;  but  always  pushing  the  standard 
ahead  and  creeping  forward  with  so  slow  a  movement  that  the 
uplifted  club  never  falls. 

Methods  of  Testing. — There  are  three  simple  methods  of  testing 
rotary  blowers,  as  follows:  First,  the  closed  discharge  method; 
second,  the  stationary  method,  and  third,  the  standard  orifice 
method.  There  is  still  another  method,  which  necessitates 
greater  care  and  more  apparatus  and  that  is  the  use  of  the  Pitot 
tube  and,  of  course,  actual  meter  or  tank  measurements.  I  shall 
explain  the  first  three  only,  as  the  other  methods  are  familiar  to 
all  of  you. 
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The  closed  discharge  method  is  to  operate  the  machine  at  such 
speeds  that  the  displacement  is  just  equal  to  the  slip.  This  is 
-done  by  closing  the  discharge  aqd  rotating  the  machine  at  such 
speed  as  will  just  maintain  the  desired  test  pressure.  This 
method  is  based  on  the  theory  that  the  slip  is  a  constant  quantity 
per  minute,  independent  of  the  speed.  This  is  not  strictly  true, 
as  an  investigation  of  the  test  data  will  show  that  the  efficiency 
increases  faster  than  the  speed  ratio.  There  is  undoubtedly  a 
point  where  the  two  curves  cross  and  this  point  is  near  the 
normal  operating  speed  of  the  machine,  for  there  have  been 
numerous  checks  to  confirm  this  statement.  For  high-speed 
machines  I  believe  the  closed  discharge  method  gives  results  too 
low. 

The  stationary  method  is  to  block  the  machine  and  pass  air  or 
gas  back  through  it,  the  air  or  gas  being  measured  by  displace- 
ment of  water  either  before  or  after  passing  through  the 
machine. 

Third,  the  standard  orifice  method  is,  in  my  opinion,  the 
easiest  to  use  and  the  most  accurate,  for  after  the  standard  orifice 
is  once  calibrated,  a  curve  of  flow  for  different  pressures  may  be 
plotted.  ^Any  number  of  these  orifices  may  be  used  with  the 
precaution  of  spacing  them  equally  around  the  central  axis  of  a 
chamber  that  is  also  uniform  about  the  same  axis.  They  should, 
of  course,  be  placed  in  a  plane  at  right  angles  to  this  axis. 

I  have  among  my  headings  the  care  of  machines  and  erecting 
troubles,  but  as  Mr.  E.  D.  Johnson  presented  a  paper  covering 
these  points  before  the  1905  meeting  of  the  Ohio  Gas  Light 
Association,  I  will  not  take  up  that  subject  here. 

In  closing  I  wish  to  state  I  have  tried  to  give  the  information 
that  will  be  of  use  to  gas  men  using  rotary  blowers  and  exhausters 
or  contemplating  their  purchase.  If  anything  has  been  left  out 
it  is  your  province  to  name  it.  Many  statements  have  been  made 
here  that  are  a  matter  of  personal  deduction,  but  they  are  based 
on  observation,  results  of  tests  and  information  cheerfully  given 
by  your  own  members,  to  whom  thanks  are  due. 

I  have  also  tried  to  cover  the  subject  from  a  non-partisan  point 
of  view;  but  if  there  is  any  deviation  from  this  path  of  rectitude, 
remember  I  was  obliged  to  draw  principally  on  the  resources  of 
my  owti  business  affiliations. 
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DISCUSSION. 

The  President — Gentlemen,  this  paper  is  now  open  for 
discussion. 

Mr.  Baehr — Mr.  President,  I  did  not  prepare  any  discussion 
on  this  paper,  but  I  would  not  like  to  see  such  an  able  paper, 
and  one  which  covers  the  subject  so  thoroughly,  passed  by 
without  a  good  discussion.  My  experience  with  blowers  and 
exhausters  has  been  limited,  but  I  will  «ay  that  we  have  been 
studying  the  subject,  and  have  made  some  experiments  and  some 
installations  in  St.  Louis,  which  has  helped  to  clear  my  ideas 
on  these  matters  considerably.  There  are  two  points  in  Mr.  Hicks' 
able  paper  which  I  wish  to  call  to  your  attention.  Mr.  Hicks  is 
a  great  deal  better  posted  on  this  subject  than  I  am,  and  he  made 
one  installation  in  St.  Louis  in  which  we  direct  connected  a  gas 
engine  to  a  blower  for  5-pound  work.  This  direct  connection 
was  made  against  the  advice  of  Mr.  Hicks.  I  may  say  I  did  it 
largely  on  my  own  responsibility,  in  view  of  determining  how 
much  trouble,  would  result.  We  put  in  a  riveted  coupling 
between  two  outboard  bearings,  one  outboard  bearing  of  the  gas 
engine  and  one  outboard  bearing  of  the  blower,  and  I  must  admit 
that  for  the  first  few  months  we  had  a  great  deal  of  trouble. 
The  blower  would  heat  first  in  one  place  and  then  in  another,  and 
a  great  many  times  we  had  to  shut  down  so  as  to  allow  it  to  cool 
off.  By  putting  a  good  mechanic  on  the  job  we  subsequently 
got  the  machines  lined  properly,  and  from  that  moment  our 
troubles  have  ceased.  Mr.  Hicks  put  this  matter  to  me,  I  think, 
very  concisely,  when  he  asked  if  we  would  not  prefer  to  have 
avoided  that  several  months  of  trouble  and  condensation,  and 
have  put  one  or  two  hundred  dollars  more  in  the  construction 
and  have  put  in  a  flexible  coupling.  I  wish  to  put  the  subject 
fully,  because  I  am  not  a  crank  either  way,  neither  is  Mr.  Hicks, 
I  will  say  that.  Now,  there  is  one  other  point  in  connection  with 
blowers  that  appeals  to  me.  The  use  of  these  machines  for 
distributing  gas  and  helping  out  the  low  pressure  districts  on  our 
systems  is  increasing,  consequently  our  knowledge  of  these 
machines  should  increase.  This  paper  is  the  best  written 
information  that  I  have  seen  on  the  subject,  and  it  will  help 
a  great  deal,  and  it  should  help  everybody.  In  connection  with 
5-pound  work,  such  as  we  have  started  in  St.  Louis,  we  at  first  took 
a  machine  which  was  fairly  long  for  the  gear  diameter.     Upon 
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further  study  of  the  subject  we  have  lately  bought  a  machine 
which  is  short  in  comparison  with  the  gear  diameter,  and  we  have 
a  stiffer  machine  and  hope  to  get  better  results  with  it.  This  is 
in  conformity  to  Mr.  Hicks'  recommendation  in  this  paper.  I 
wish  to  add  my  personal  thanks  to  Mr.  Hicks  for  the  able 
exposition  of  this  subject. 

The  President — Any  further  remarks? 

Mr.  Doty — Mr.  President,  I  notice  in  the  classification  of 
machines  presented  by  Mr.  Hicks  that  he  uses  the  term  the 
horizontal  and  vertical  machines.  But  I  understand  in  both 
cases,  Mr.  Hicks,  that  the  machines  have  horizontal  shafts. 
Is  that  correct? 

Mr.  Hicks — The  difference  being  that  one  is  above  the  other 
in  one  case  and  side  by  side  in  the  other. 

Mr.  Doty — Have  you  ever  found  in  any  of  these  machines  as 
now  built  for  horizontal  shaft  that  there  is  a  spring  in  the  shaft, 
so  that  the  center  of  the  shaft  is  apt  to  rotate  in  a  circle?  The 
idea  is  simply  this:  I  think  I  got  the  impression  that  there  was 
a  liability  to  have  a  spring  in  the  shaft,  and  a  rotary  motion  of 
the  center  of  the  shaft.  If  that  be  true,  of  course,  the  machine 
men  do  not  have  to  get  ideas  from  me,  but  why  not  take  your 
shaft  and  put  it  vertically,  as  in  the  Curtis  turbine,  and  then  the 
shaft  is  a  column,  instead  of  having  the  shaft  as  a  shaft  liable 
to  have  the  flexure  or  the  bending,  and  the  rotation  of  the  center 
of  the  shaft  in  a  circle.  I  am  simply  giving  the  idea  for  what  it 
is  worth;  it  may  not  be  of  any  value  at  all.  If  you  have  shafts 
which  are  liable  to  have  this  rotation,  then  turn  this  shaft  upside 
down  and  have  a  column.  That  is  one  advantage  claimed  for  the 
Curtis  turbine  over  the  Parsons  turbine.  But  I  think  there  is  a 
very  serious  criticism.  Mr.  Hicks  says:  **We  cannot  always 
build  according  to  our  best  design,  for  the  commercial  side  is 
standing  with  uplifted  club  to  knock  in  the  head  any  attempt 
that  means  perfection."  Mr.  Hicks  perhaps  is  very  careful  in 
his  language  in  saying  ''commercial  side."  If  he  had  said 
engineering  side,  and  by  that  put  a  reflection  upon  the  engineers 
of  gas  companies,  I  would  have  taken  very,  very  serious 
exception  to  it. 

Mr  Hicks — One  minute,  Mr.  Doty.  That  reflection  is  not  iii 
reference  to  the  buying  by  the  gas  company  at  all.  I  don't  want 
you  to  take  it  in  that  way. 
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Mr.  Doty — I  will  let  you  down  easy  then,  because  I  don't 
know  of  any  *'big  slick**  among  the  gas  engineers.  We  ha\^ 
our  own  troubles  with  our  directors;  but  so  far  as  the  gas 
engineers  are  concerned,  they  should,  and  they  do  so  far  as  I 
know,  buy  the  best  design  that  commends  itself  to  their  experi- 
ence. We  do  not  and  would  not  stand  for  any  falling  off  in  not 
helping  you  in  building  your  best  designs. 

The  President — Any  further  remarks,  gentlemen? 

Mr.  Doty — Would  there  be  any  objection,  Mr.  Hicks,  to 
putting  your  shaft  vertical  instead  of  horizontal? 

Mr.  Hicks — I  was  going  to  answer,  if  you  are  through.  The 
objection  would  be  the  diflBculty  of  keeping  the  machine  away 
from  the  head  plate  at  the  bottom.  It  would  be  a  very  diflScult 
matter  to  run  that  on  a  column  and  get  good  operation,  and  it 
would  be  much  more  difficult  to  get  at  and  adjust,  because  the 
wear  is  due,  not  only  to  the  weight  of  the  impellers,  but  princi- 
pally to  the  pressure  against  which  it  operates,  and  the  spring  of 
the  shaft  is  never  balanced  on  any  rotary  machine  of  this  type,  so 
that  the  object  of  turning  it  vertically  would  be  obviated.  It 
would  not  be  there.  If  it  was  a  balance  blade,  if  the  impeller 
was  balanced  on  both  sides,  turning  it  vertically  would  get  rid  of 
the  distortion  due  to  weight,  but  there  is  always  only  one  side  of 
the  impeller  in  action;  therefore,  you  would  accomplish  nothing 
by  making  the  shaft  vertical  beyond  getting  rid  of  the  weight 
itself.  Now,  to  explain  what  I  mean  in  my  statement  in  regard 
to  the  commercial  side.  I  mean  strictl}'  the  commercial  side — 
that  is,  the  price  you  can  get  for  a  machine.  It  is  a  well  know^n 
thing  in  all  trades,  in  all  machine  design,  that  you  have  to  modify 
your  best  engineering  inclinations  sometimes  to  meet  the  market, 
and  that  is  exactly  what  my  remark  meant,  and  nothing  more. 

Mr.  Doty — Who  makes  the  market,  Mr.  Hicks?  The  buyer 
or  the  seller? 

Mr.  Hicks — Competition  largely,  Mr.  Doty. 

Mr.  Doty — Competition  between  manufacturers? 

Mr.  Hicks — Between  manufacturers. 

Mr.  Doty — Not  the  market,  then? 

Mr.  Hicks — Well,  yes.  For  instance,  suppose  there  are  two 
different  classes  of  apparatus,  turbines  and  engines.  You  have 
got  to  try  and  keep  your  cost  dowm  per  unit  of  output  that  the 
machines  will  develop  within  reasonable  limits,  or  else  you  can 
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not  get  your  price.  You  cannot  put  anytliing  on  the  market 
simply  because  it  is  good;  it  has  got  to  meet  the  competition  of 
other  classes  of  apparatus. 

Mr.  Doty — Will  you  tell  me,  then,  as  long  as  you  have  men- 
tioned turbines  and  engines,  why  the  price  of  turbines  is  so 
high?  A  turbine  can  be  built,  you  know,  so  that  it  can  be  sold, 
I  think,  for  less  money  than  a  compound  condensing  Corliss 
engine,  for  instance,  and  yet  the  turbine  manufacturers  keep  the 
price  of  their  turbines  up  to  practically  the  price  of  a  compound 
condensing  engine,  so  that  the  buyer  has  got  to  pay  the  price  of 
the  turbine  if  he  wants  a  turbine. 

Mr.  Hicks — Well,  they  save  on  the  other  end. 

Mr.  Doty — Who  saves? 

Mr.  Hicks — The  manufacturer.  He  is  saving  on  the  other 
end  of  the  electrical  machine  by  the  high  speeds  used,  the  less 
amount  of  copper.  He  is  able  to  get  a  higher  price  for  his 
machine.  And  then  another  thing  that  you  have  got  to  take  into 
consideration  is  the  amount  of  money  spent  and  absorbed  in  the 
development  of  that  machine. 

Mr.  Doty — I  am  very  glad  to  hear  that  point.  That  is  exactly 
the  situation  in  the  turbine  market  to-day,  that  the  buyer  of  a 
turbine  to-day  is  paying  for  the  development  expenses.  Now, 
those  development  expenses  may  be  25  to  50  per  cent,  of  the  cost 
of  a  machine. 

Mr.  Hicks — They  undoubtedly  are.  , 

Mr.  Doty — Well,  now,  if  that  is  true  in  other  branches  of  gas 
apparatus  manufacture,  I  am  very  glad  indeed  to  have  that 
point  brought  out,  so  that  these  gentlemen  who  are  buyers  will 
know  sometimes  they  are  paying  for  development  expenses.  If 
you  can  use  that  to  get  the  principles  down  to  what  would  be  the 
best  engineering,  eliminating  the  commercial  side,  why,  I  think 
this  meeting  has  well  paid  its  expenses.  Incidently,  I  expect  to 
buy  a  turbine  pretty  soon,  and  knowing  there  are  development 
expenses  included  in  the  cost  of  the  turbine  I  am  going  to  make 
my  expense  at  this  meeting  out  of  the  turbine  people. 

Mr.  Donald  McDonald — I  would  like  to  ask  Mr.  Doty  if  the 
purchasers  of  turbines  don't  pay  for  the  development  expenses^ 
who  he  thinks  ought  to  pay  for  them. 

The  President — Mr.  Doty,  are  you  prepared  to  answer  that 
question? 
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Mr.  Doty — The  consumer  always  pays.  There  is  no  question 
about  that.  We  are  in  the  hands  of  our  loving  friends,  and  they 
are  all  getting  rich. 

The  President — Gentlemen,  if  there  are  no  further  remarks, 
a  vote  of  thanks  may  properly  be  made. 

Mr.  Mitchell — I  move,  Mr.  Chairman,  that  a  vote  of  thanks 
be  given  to  Mr.  Hicks  for  his  most  valuable  paper.  (The  motion 
was  seconded  and  adopted.) 

Mr.  Doty— Just  one  moment,  if  I  may  interrupt.  My  attention 
has  been  called  to  the  fact  that  there  is  an  unexpended  balance 
in  the  hands  of  the  Chairman  of  the  World's  Fair  Committee. 
With  your  permission  I  should  like  to  move  that  the  Chairman 
be  instructed  to  spend  the  unexpended  balance  in  preparing  a 
testimonial  to  the  representative  of  the  Western  Gas  Association 
at  St.  lyouis,  Mr.  Persons.  The  fund  is  sufficiently  large  to  give 
Mr.  Persons  a  good  time,  or  to  prepare  a  very  handsomely 
engrossed  and  framed  memorial. 

Mr.  Persons — I  want  to  assure  j'ou — I  thought  perhaps  a 
motion  would  be  necessary' — 

The  President — Mr.  Persons,  you  are  out  of  order. 

Mr.  Persons — I  suggested  to  Mr.  Doty  that  the  mone3-  be 
voted  to  go  back  to  the  Association.  Of  course,  I  am  very  much 
pleased  with  the  line  he  has  put  out. 

Mr.  Doty —  I  get  half. 

The  President — Gentlemen,  you  have  heard  the  motion. 
<  The  niolion  was  adopted. )  We  will  now  listen  to  the  experience 
of  Mr.  O.  N.  Guldlin  as  an  exhibitor  at  the  World*s  Fair. 

ICXPHRIKNXHS  AS  AN  EXHIBITOR  AT  THE 

WORLD'S  FAIR. 

As  I  understand  the  subject  assigned  to  me,  I  am  to  present 
you  my  observations  at  the  Universal  Exposition  in  St.  Louis, 
for  the  purpose  of  developing  a  more  united  action  whenever  the 
opportunity  again  arises,  so  as  to  attain  the  representation  com- 
mensurate with  the  magnitude  of  the  industry  in  which  we  are 
all  dircK:tlv  interested. 

I  believe  the  work  done  collectively  and  individuallj-  at  this 
Exposition  will  live.  I  also  believe  whenever  the  bugle  sounds 
again,  where  a  corporal's  guard,  simply  raised  and  guarded  our 
industry  standard,  a  company  will  fall  into  line,  fully  equipped 
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and  ready  for  action.  The  corporal  guard  did  its  best  and 
learned  a  **big  lot"  and  I  can  assure  you  the  appreciation  shown 
for  its  efforts  repaid  it  manifold  for  the  time  given  and  expend- 
itures made.  A  good  deal,  if  not  most  of  the  work  done,  may 
count  only  in  limited  ways  now,  but  it  points  the  way  for 
magnificent  future  accomplishments,  if  supported  by  that  earnest 
appreciation  and  fraternity  spirit  which  spurs  one  on  to  success. 
Our  industry  has  this  spirit  in  a  more  marked  degree,  I  believe, 
than  any  other  organization  of  business  interests  in  the  world. 
Let  us  carefully  foster  and  guard  it.  Experience  teaches  that  it 
is  too  easily  destroyed,  particularly  so  when  individual  organiza- 
tions are  merged  into  larger  bodies,  where  tfie  individual 
necessarily  becomes  a  smaller  unit  of  .the  whole. 

The  gas  industry  with  its  close  organizations  has  heretofore 
concentrated  its  work,  so  to  say,  within  itself.  It  is  unique  in  this 
respect.  In  1893  an  earnest  effort  was  made  for  a  World's  Fair 
representation,  but  conservatism  prevailed  and  the  attempt  failed. 
With  most  of  you  I  then  felt  that  an  excellent  opportunity  was 
lost;  I  now  know  it,  that  the  failure  was  a  serious  mistake,  and 
I  take  this  opportunity  to  express  my  appreciation  and  sympathy 
to  those  who  led.  How  different  it  would  all  have  been  to  our 
industry  and  everyone  of  us  who  visited  the  St.  Louis  Exposition 
if  they  had  succeeded  in  raising  our  standard  in  '93! 

Everything  of  interest  to  'us  in  our  industry  we  read  in  our 
professional  journals;  everything  of  general,  and  I  may  say  of 
special  interest  in  all  other  engineering  branches  the  people  can 
read  about  in  popular  articles  in  standard  magazines.  Have  not 
a  good  many  of  you,  when  dropping  in  on  one  of  your  prominent 
business  friends  (as  he  is  lighting  a  Welsbach  and  placing  a  chair 
for  you  before  the  gas  grate),  been  asked  if  the  gas  industry  is 
really  advancing?  He  has  read  and  heard  of  the  enormous 
electrical  undertakings  and  their  multiplicity  of  application  and 
appliances;  the  use  of  exhaust  steam  for  distribution  of  heat,  etc., 
all  of  which  he  assumesis  heavily  cutting  into  the  former  **gas 
monopoly."  Would  there  be  the  opportunity  for  filling  the  press 
with  all  kinds  of  ridiculous  articles  that  frequently  appear,  in 
which  the  public  is  seriously  assured  and  the  public  believes  that 
our  product  can  be  made  and  delivered  profitably  at  a  fraction  of 
what  is  charged,  if  we  would  take  advantage  of  the  broad  educa- 
tional opportunities  presented  by  our  concerted  action  at  such 
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expositions  as  that  just  closed  in  St.  Louis;  and  we  created  and 
fostered  through  our  Associations  a  department  of  publicity  which 
by  popular  articles  in  standard  magazines  would  present  facts  to 
the  public  such  as  are  constantly  appearing  on  accomplishments  in 
other  engineering  branches.  The  time  of  mystery  has  passed. 
I  believe  it  only  proper  that  manufacturers  in  our  line  should 
contribute  to  the  education  of  the  general  public  by  making 
exhibits,  and  in  such  exhibits  strive  for  the  highest  possible 
award.  I  believe  the  manufacturers  in  our  industry  would  gladly 
do  this  if  they  felt  assured  their  product  would  be  judged  by  men 
selected  from  our  industry  as  competent  to  judge. 

I  also  believe  it  not  only  proper  but  profitable  in  the  broadest 
sense  for  gas  companies  to  individually  or  unitedly,  through  our 
Association,  take  advantage  of  opportunities  offered  by  such 
expositions  for  the  general  education  of  the  public  in  the  essential 
features  of  our  industry.  I  speak  from  my  St.  Louis  experience. 
The  public  is  interested  and  wants  to  know,  not  only  how  to  use 
but  how  gas  is  made.  It  is  to  a  gas  company's  interest  not  only 
to  have  stockholders  using  its  product  but  stockholders  who  know, 
besides  when  dividend  dates  are  due,  also  how  the  product  is 
made  and  treated  which  produces  the  dividends.  It  would 
surprise  you  to  know  how  many  visitors  we  had  at  St.  Louis^ 
familiar  with  the  dividend  feature,  who  spent  considerable  time 
and  made  repeated  visits  to  our  exhibit  to  be  informed  about 
the  apparatus,  showing  a  desire  to  investigate  and  learn.  I 
presume  they  did  not  care  to  bother  their  Manager  or  Superin- 
tendent  with  what  they  presumed  were  a  lot  of  foolish  questions, 
or  possiby  they  did  not  care  for  the  gas  works  atmosphere 
incident  to  personal  inspection. 

Now  let  us  consider  the  gas  industry  as  represented  at  the 
Universal  Exposition  at  St.  Louis.  It  was  only  after  tedious 
correspondence  referred  from  one  department  to  another,  none 
evidently  able  to  determine  where  such  exhibit  belonged,  the  first 
complete  exhibit  of  gas  works  apparatus  ever  undertaken  was 
finally  provided  space  in  the  Manufacturers*  Building.  Other 
exhibitors  in  our  line  had  similar  experience. 

Taking  Ihe  exhibits  of  our  industry  as  a  whole,  were  they 
commendable?  Yes.  Creditable?  I  must  say  no,  not  for  an 
industry  representing  an  investment  of  over  $1,200,000,000 
earnings  from  gas  sales  and  sales  of  residual  products  by  census 
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report  over  $100,000,000  annually,  and  with  manufacturers 
especially  equipped  for  the  industry  called  on  to  furnish  apparatus 
and  equipment  estimated  at  $20,000,000  per  annum  to  provide 
for  the  increases  and  development  in  the  industry. 

You  have  received  the  report  of  our  Association  Exhibit,  in 
the  Palace  of  Liberal  Arts,  the  first  exhibit  of  its  kind  ever  made; 
we  are,  and  should  be  proud  of  it;  and  that  our  Association  blazed 
the  way. 

The  general  conditions  and  results  have  been  stated  in  the 
report,  but  if  you  all  realized  the  quiet,  self-sacrificing  work 
done,  both  directly  and  indirectly  by  those  of  your  members,  in 
whose  care  the  organization  and  maintenance  of  that  exhibit  was 
placed,  you  would  feel  still  stronger  the  meaning  of  the  fraternity 
spirit  in  the  Western  Gas  Association.  It  contributed  magnifi- 
cently to  work  out  that  exhibit. 

The  installation  of  exhibits  at  this,  as  at  previous  Expositions,. 
Was  governed  by  an  official  classification,  inherited  and  enlarged 
to  suit,  in  the  judgment  of  the  officials,  all  the  industries  expected 
to  be  represented.  This  official  classification  embraces  144 
groups  sub-divided  into  807  classes,  and  not  only  governed  the 
location  of  exhibits  by  departments,  but  also  the  final  judgment 
for  awards  by  the  International  Jury  selected.  Naturally  in  the 
preparation  of  a  classification  of  such  importance  and  such 
magnitude,  embracing  all  the  industries  of  the  world,  careful 
consideration  was  given  each  industry  as  previously  represented 
at  International  and  other  Expositions  and  group  divisions  were 
made,  as  found  necessary  or  proper  to  represent  the  development 
of  each  industry  in  the  general  group  classifications,  each  group 
again  sub-divided  into  classes,  as  prompted  by  modem  develop- 
ments and  the  specializing  of  individual  branches  of  an  industry. 

Each  exhibitor  was  entitled  to  a  jury  judgment  for  a  diploma 
of  merit  in  his  exhibit,  in  accordance  with  the  group  classifica- 
tion. The  magnitude  of  an  industry,  it  follows,  was  designated 
by  the  number  of  groups  into  which  it  was  found  proper  to  divide 
it,  based  on  its  previous  representation  at  International  or 
Universal  Expositions  and  the  subsequent  developments  in  such 
industry  brought  to  the  attention  of  the  Official  Committee  fy 
or^aftizations  or  individuals  interesiedy  recommending  additional 
group  division,  again  divided  into  a  number  of  classes.  The 
efficient  work  of  foreign  exhibitors  and  their  close  organization 
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in  this  respect  was  a  revelation  to  American  exhibitors.  The 
diploma  of  award  specified  the  exhibit's  class  or  classes  embraced 
in  such  group,  but  only  one  diploma  of  merit  was  g^ven  for  each 
group,  regardless  of  the  number  of  classes  in  such  g^roup, 
embraced  by  the  exhibit. 

No  fault  whatever  can  be  found  with  this  system  if  proper 
group  classifications  were  provided  for  an  industry  to  clearly 
define  its  diversified  branches  under  our  modern  industrial  devel- 
opment of  specialization.  To  illustrate:  An  exhibit  of  horses, 
jacks  and  mules  could  receive  one  award  only;  but  if  an  exhibitor 
made  a  general  exhibit  of  domestic  farm  animals,  embracing 
a  horse,  cow,  sheep,  goat  and  pig,  he  was  entitled  to  a  diploma 
of  merit  for  each — the  group  classification  so  provides.  The 
manufacturer  of  a  dynamo  could  receive  his  gold  medal,  so  also 
the  manufacturer  of  arc  lamps.  If  one  firm  manufactured  both 
and  exhibited  both,  he  could  receive  both  awards  and  he  justly 
should,  each  of  the  industries  being  of  sufficient  importance  to 
cover  an  independent  group  with  its  class  sub -divisions.  This  is 
more  forcibly  illustrated,  for  example,  by  the  consolidated  manu- 
facturing enterprises  embraced  by  such  firms  as  the  Westinghouse, 
who  received  1 2  grand  prizes,  8  gold  medals,  4  silver  medals  and 
I  bronze  medal.  I  merely  happened  to  note  this  firm's  awards 
and  use  it  as  an  illustration. 

Now  let  us  see  the  official  recognition  and  consideration  given 
the  gas  industry  in  the  official  classification  prepared  for  this,  the 
greatest  Exposition  ever  undertaken.  As  I  stated  before,  the 
group  and  class  divisions  were  developed  from  previous  exhibits, 
records  revised  and  amplified  by  a  special  committee,  prepared 
to  deal  fairly  with  the  world's  industries,  and  necessary  so  to  secure 
a  universal  representation  of  exhibits  by  providing  fair  opportun- 
ities for  awards  to  such  exhibits. 

In  the  general  index  of  the  classification,  the  word  "gas"  does 
not  appear,  nor  the  name  of  any  process  or  apparatus  embraced 
in  gas  engineering;  equally  conspicuous  by  their  absence  are  our 
trade  words  in  any  of  the  headings  of  the  144  groups  of  classifi- 
cations. The  gas  industry  which  has  passed  its  centennial  and 
could  look  with  tlje  dignity  of  age  and  development  on  almost  all 
of  the  diversified  industries  represented;  an  absolute  necessity,  so 
to  say,  in  every  household  and  aggressively  finding  and  captur- 
ing new  applications,  industrial  and  domestic,   and   which    for 
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magnitude  of  investment  is  in  the  front  ranks  of  the  world* s 

industries,  had  in  some  way  been  entirely  overlooked.     No,  not 

entirely;  on  closer  reading  of  entire  text   of  the  classification, 

"gas  meters,**    "incandescent  gas  burners**   do    appear  in  the 

text,  besides  which  I  find  the  word  "gas**  mentioned  5  times, 

but  only  incidently  in  connection  with  petroleum,  electric  and 

"hot  air*'  appliances.     The  rest  of  our   industry   was  broadly 

<:overed  under    group    No.   49 — "Appliances  and  Methods  not 

Electrical,  for  Lighting" — which  group  also  embraces  Japanese 

and  Chinese  lanterns,  matches,  acetylene  generators,  lamps,  lamp 

chimneys,  wicks  and  "smoke  consumers."     But  for  this  broad 

and  convenient   group,    no  exhibit   in   the   gas  manufacturing 

industry  in  w^hich  we  are  concerned,  could  have  been  made  for 

any  definite  or  even  general  award.     Now  compare  this  with  the 

group  classifications  provided    for  the    textile   industry,  which 

embraced  1 1  distinct  groups,  sub-divided  into  82  classes  and  for 

the  judging  of  which  4  juries  of  approximately  18  members  each 

were  selected.     Consider  this  with  the  absence  of  any  recognition 

in  the  classification  of  our  industry  among  the  industries  of  the 

world  expected    to  be  represented  at  this  World's  Congress  of 

industries. 

As  I  stated  before,  how  different  it  would  all  have  been,  first, 
if  the  attempt  made  in  *93  had  been  successful;  and  second,  if 
such  success  had  been  followed  up  with  proper  representations  by 
our  Gas  Associations  and  individual  manufacturers  at  the  time  of 
preparing  the  classifications. 

I  also  submit  for  your  consideration  the  result  and  effect  which 
could  have  been  produced  by  the  exhibits  made  in  our  industry 
if  the  exhibits  had  all  been  collected  systematically  in  one 
department,  as  would  naturally  been  the  case  if  proper  classifica- 
tion had  been  provided.  Compared,  however,  wuth  the  fearfully 
scattered  individual  exhibits  made  at  the  Paris  Exposition,  we 
have  reason  to  congratulate  ourselves,  we  did  accomplish  a 
decided  improvement. 

Immediately  after  the  opening  of  the  Exposition,  exhibitors  in 
our  industry  all  realized  the  unfavorable  conditions  under  which 
we  were  placed  and  immediately  combined  to  improve  the  condition 
as  much  as  possible;  we  particularly  concentrated  our  efforts  to 
secure  an  acknowledgment  from  the  Exposition  officials,  that  the 
classification  under  which  our  exhibits  were  installed  was  entirely 
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unfair  for  proper  awards,  and  that  unless  some  immediate  steps 
were  taken,  in  all  probability  our  exhibit  would  be  judged  by 
men  selected  for  their  fitness  in  the  industrial  branches,  forming 
the  main  portion  of  the  groups  under  which  we  appeared.  By 
persistent  work  the  chief  of  the  department  admitted  the  necessity 
for  a  modification  in  the  classification  if  such  could  be  obtained, 
but  it  was  intimated  that  such  modification  might  have  to  be 
taken  to  Congress  to  become  official.  We  were  finally  assured, 
however,  that  the  matter  would  be  referred  to  the  International 
Jury  when  selected,  for  such  action  as  they  thought  proper.  Our 
efforts  then  became  concentrated  on  at  least  securing  a  jury  of 
of  experts  to  pass  judgment  on  our  several  exhibits.  The  courtesy 
was  extended  by  the  different  departments  to  all  exhibitors,  to 
suggest  names  from  which  to  select  the  International  Jurors. 
We  promptly  joined  hands  and  prepared  a  list;  also  communicated 
with  the  parties,  urging  them  to  accept  appointment  if  tendered 
by  the  Exposition  officials,  who  had  at  last  by  persistence  been 
made  to  appreciate  fully  the  conditions  of  our  position.  We  were 
gratified  to  finally  learn  that  from  the  list  carefully  prepared  and 
presented,  six  men  had  been  selected,  representative  men  of  our 
industry  in  whom  we  had  the  utmost  confidence  and  that  they 
would  be  assigned  to  judge  the  exhibits  in  the  gas  industr>\ 
Final  organization  resulted  in  five  forming  the  American 
representatives  of  Group  Jury  No.  49  of  Jury  No.  2.  Palace  of 
Manufacturers,  namely:  Messrs.  O.  O.  Thwing,  Paul  Doty^ 
W.  A.  Baehr,  Thomas  D.  Miller  and  J.  M.  Morehead,  and  one  on 
Group  Jury  No.  26,  Palace  of  Liberal  Arts  covering  the  Western 
Gas  Association  Exhibit — Mr.  E.  G.  Cowdery.  They  all  deserve 
our  sincere  thanks  for  the  earnest  and  conscientious  manner  in 
which  they  discharged  the  duty  assigned  them  and  which 
appreciation  of  their  work  was  shared  by  their  co-laborers  on  the 
respective  juries.  The  "gas  man"  was  in  and  everybody  knew 
it — every  exhibitor  in  our  industry  felt  the  entering  wedge  had 
been  driven  in  hard  and  the  recognition  of  our  industry  will 
follow. 

We  had  previously  prepared  and  presented  to  the  Chief  of  the 
Department  a  complete  classification  of  gas  industry,  and  finally, 
after  considerable  negotiation  and  modifications  so  as  to  cover 
actual  cxhil)it  made,  were  assured,  as  previously  stated,  it  would 
be  submitted    to  the    jury  when  selected   for  such  action  as  they 
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LIFACTUBE,    PURIFICA- 
FUEL  AND  UGHT 

IDUCTS. 


'arbonizing  Coal: 
Class   .  . .  Retorts,  retort  settings  and  furnaces. 
Class.  .  . .  Tying  gears  for  retort  benches. 

Class       .  Hydraulic  mains,  including  tar  and  ammonia  sepa- 
rating apparatus. 
Class. . . .  Retort  mouthpieces,  bridge  pipes  and  standpipes. 
Class   ...  Tools  for  operating  retort  benches. 
Group   ...  Method  and  Apparatus  for  Cooling  and  Condensing  Coal 
Gas  and  /Recovery  of  By- Products: 
Class.    .  .Gas  exhausters,  pumps  and  compressors. 
Class,    ,   Condensers  of  special  design  and  arrangement. 
Class.  , .  .Tar  extractors. 
Class.  . .  .Ammonia  washers. 
Class, .    .Tower  and  rotary  scrubbers. 
Group ....  By-Product  Apparatus: 
Class ....  Tar  stills  and  apparatus  for  treatment  of  tar  products. 
Class ,  .  ,  ,  Ammonia  concentrating  apparatus  for  treatment  of 

amnioniacal  liquor  from  gas  works. 
Class        Tools,  appliances  and   fixtures   used   in   the  manu- 
facture of  coal  gas  and  treatment  of  by-products. 
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Group.        Apparatus   ajid  Processes   Used  for  the  Manufacture  of 
Carburetted  Water  Gas. 

Class.  .  .   Generating  apparatus  with  power  operated   devices 
for  manipulation  of  valves  and  charging  of  fuel. 

Class .  .  .  N  Special  appliances  for  blast  and  steam  supply. 

Class ....  Tar  extractors  and  washers. 

Class ....  Tools  and   appliances   used   in   the  manufacture   of 
water  gas. 
Group   ...  Purifying  System  aiid  Apparatus  for  the  Purification  of 
Coal  and  Water  Gas, 

Class ....  Purifiers  and  apparatus. 

Class ....  Trays  or  grids. 

Class.  .  .  .Purifying  material. 

Class ....  Operating  valves  for  purifiers. 

Class ....  Testing  apparatus. 
Group.  .  .  .Analytical  and  Testing  Apparatus  for  Gas  Works: 

Class.  .  .  .Apparatus  for  coal  and  coke  analysis. 

Class ....  Apparatus  for  gas  analysis. 

Class ....  Apparatus  for  by-products  analysis. 

Class.  .  .    Photometers,  calorimeters,  pyrometers,  thermometers 
and  gauges. 
Group , . . .  Gas  Holders  and  Storage  Systems  and  Apparatus  for 

Gas, 
Group.  .  .    Gas  Pressure  Governor  and  Regulators. 
Group ....  J  'alveSy  Pipe  Fittings  and  Pipe  for  Gas. 
Group .  .  .  .  Tools  for  Gas  Jlork,  Street  Mains  and  Services. 
Group .  .      hican descent   Gas  Lamps,  Burners  and  Appliances  for 

Gas  Lighting. 
Group, ,  .  .Meters  and  Mcasurijig  Apparatus. 
Group ....  Fuel  Appliajicesfor  Gas: 

Class.  .  .  .For  cooking  by  gas. 

Class.  .  .    H-eating  and  industrial  appliances. 

Class.  .  .  .For  water  and  heating  by  gas. 

Our  exhibitors  of  gas  stoves  and  heaters  had  some  very  unique 
and  anui.sing  experiences  with  the  jury,  no  doubt  experts  on  coal 
ranges,  stoves,  house  furnaces,  etc.,  under  which  group  such 
exhibits  were  accepted.  Their  experience  might  have  proved 
more  serious  than  amusing  but  for  the  fortunate  and  opportune 
stepping  in  by  Group  Jury  Xo.  49  and  looking  after  our 
exhibitors'  interests  in  the  jury. 
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The  general  awards  made  by  Group  Jury  No.  49,  as  well  as 
individual  awards  under  additional  classification  submitted, 
were  promptly  approved  by  Jury  No.  2,  but  the  individual  awards 
were  opposed  when  reaching  the  Department  Jury,  which  recom- 
mended adversely  on  the  additional  groups  at  such  a  late  date. 
An  appeal  was  then  presented  in  detail  before  the  Superior  Jury, 
who  acknowledged  the  justice  of  the  awards  which  finally  were 
carried,  but  only  after  securing  the  co-operation  of  the  chiefs  of 
the  different  departments  were  the  awards,  as  recommended  by 
Group  Jury  No.  49,  issued  and  made  part  of  the  official  records 
by  resolution  finally  adopted. 

I  present  these  recommendations  and  the  classifications  to  you 
for  such  action  as  you  may  deem  proper.  You  have  here  the 
jurors  that  acted  in  the  matter,  and  they  can  probably  tell  you 
more  than  I  can  on  that  line. 

DISCUSSION. 

The  President — Gentlemen,  this  paper  is  before  you  for 
discussion.  In  connection  with  it,  I  wish  to  say  Mr.  Guldlin 
certainly  did  hard  and  efficient  work  for  recognition  of  the  gas 
industry  before  the  World's  Fair  at  St.  Louis  last  year,  and  he  is 
entitled  to  a  great  deal  of  credit  for  his  efforts  in  that  direction. 

Mr.  M11.LER — Mr.  President,  I  don't  see  that  there  is  any  thing 
I  can  add  to  what  Mr.  Guldlin  has  said.  He  certainly  exhibited 
yeoman  zeal  in  the  work  there,  and  as  a  matter  of  fact  he  was 
the  chief  pilot  of  all  the  operations  there  in  regard  to  the  gas 
business.     Is  that  right? 

Mr.  GUI.DUN — Oh,  no. 

Mr.  M1LI.ER — The  situation  was  very  frequently,  as  he  said, 
amusing.  I  happened  to  be  around  the  exhibit  when  the  jury 
that  was  going  to  judge  gas  meters  came  along.  Mr.  Persons 
found  they  were  very  much  interested  in  knowing  how  a  gas 
meter  worked,  and  being  the  representative  of  the  exhibitors 
there  he  was  very  glad  indeed  to  find  some  one  to  inform  them 
that  was  not  interested  in  the  exhibit.  I  happened  to  be  along 
about  that  time,  and  one  particular  thing  that  I  recollect  was 
that  they  never  had  heard  of  the  recording  or  slot  meter.  Its 
features  were  pointed  out  to  them.  They  were  very  much  pleased 
with  that  and  immediately  awarded  it  a  medal.      It  deserved  it 
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all  right,  but  it  gives  you  some  accurate  idea  as  to  the  methods 
of  classification,  which  renders  it  practically  important  for  the 
jurors  to  be  men  who  are  posted  in  the  particular  line.  I  believe 
that  this  particular  jury  that  I  referred  to  were  judging  them  at 
the  same  time  they  were  large  water  meters,  and  they  were  all 
water  works  men  on  that  jury,  there  was  not  one  that  pretended 
to  know  anything  about  the  gas  business  at  all.  They  could 
read  a  gas  meter,  I  guess,  and  that  is  about  all.  Mr.  President, 
I  had  intended,  and  I  overlooked  it,  to  bring  up  this  subject 
before.  At  the  meeting  of  the  American  Gas  Light  Association, 
in  October,  by  request,  I  presented  practically  this  same  subject 
to  the  American  Gas  Light  Association,  and  they  heartily 
indorsed  all  of  the  ideas  that  Nfr.  Guldlin  has  set  out  herei  and  it 
was  done  just  at  a  time  when  we  wanted  action  of  that  kind  to 
influence  the  international  jury,  the  superior  jury,  in  their  final 
decision,  and  I  have  no  doubt  it  had  some  influence  in  that  final 
decision.  The  subject  was  not  as  fully  discussed  at  that  meeting 
as  it  should  have  been.  The  presentation  of  the  subject  was 
hurriedly  done.  I  think  if  Mr.  Guldlin  could  have  presented 
the  thing  as  tersely  at  that  meeting  as  now  the  subject  would  have 
been  better  understood  at  the  meeting. 

Mr.  Doty — Mr.  President,  I  would  like  to  move  that  the 
Western  Gas  Association  take  official  action  upon  the  preparation 
and  acceptance  of  an  official  classification  covering  the  gas 
industry.  The  form  presented  by  Mr.  Guldlin  covers  his  ripe 
experience  and  coincides  largely  with  the  experience  of  the  jurors, 
and  Mr.  Guldlin's  classification  is  a  suggestion.  It  is  not  intended, 
of  course,  to  be  binding.  Your  judgment  is  the  judgment  which 
should  prevail.  If  no  better  classification  can  be  prepared,  you 
can  well  afford  lo  accept  the  classification  which  has  been 
presented  to  you.  In  addition  to  my  motion  asking  for  the 
acceptance  of  this  or  better  classification,  I  would  like  to  add  that 
the  Western  Gas  Association  request  the  adoption  of  a  cla.ssifica- 
tion  by  our  other  associations  engaged  in  the  work  of  developing 
the  gas  industry.  As  Mr.  Miller  has  said,  the  American  Gas 
Light  Association  has  gone  upon  record  as  approving  a  classifica- 
tion at  that  time.  If  the  Western  now  approves,  and  the  matter 
is  approved  by  the  other  associations,  we  will  have  the  mianimous 
support  of  the  gas  men,  and  carrying  with  it  naturally  the 
support  of  the  men  in  the  gas  industry.  The  motion  was 
seconded  by  Mr.  Persons. 
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The  President — Do  I  understand,  Mr.  Doty,  that  you  intend 
that  the  Association  shall  indorse  this  classification,  or  prepare  a 
classification  of  its  own? 

Mr.  Doty — If  there  is  no  better  suggestion  that  can  be  made, 
we  will  endorse  this  one. 

The  President — Gentlemen,  you  have  heard  the  motion. 
Are  there  any  suggestions?  (The  motion  was  adopted.) 
Mr.  Baehr,  have  you  anything  to  say  on  this  subject? 

Mr.  Baehr — I  don*t  believe  that  I  can  say  anything  about 
Mr.  Guldlin's  paper.  I  don't  want  to  give  him  away.  He  ran 
away  with — 

Mr.  Guldun — I  don't  have  to  answer. 

The  President — Mr.  Guldlin,  do  you  wish  to  make  any 
further  remarks? 

Mr.  Guldlin — I  can  only  say  that  I  thank  you  for  the 
•endorsement  you  have  given  my  paper,  and  the  classification 
which  was  the  result  of  the  combined  efforts  down  there.  If  ever 
there  should  be  an  exposition  again,  we  would  not  meet  the  con- 
ditions that  we  had  to  encounter  and  overconie.  I  believe  it  can 
be  taken  up  now,  and  it  will  then  be  a  matter  of  history,  so  that 
when,  as  undoubtedly  will  be  the  case  in  lo  or  12  years,  we  have 
a  new  exposition,  the  associations  will  immediately  learn  of  such 
movement,  be  prepared  to  step  right  immediately  in  and  demand 
such  classification,  or,  if  we  don't  get  it,  we  don't  take  part  in 
the  exposition.  Those  expositions  are  run  for  the  purpose  of 
getting  exhibitors,  and  also  to  commemorate  some  special 
•event.  I  believe  it  would  be — although  I  think  your  motion 
does  away  with  that — there  is  not  any  necessity  for  it.  I  thank 
you  very  much  for  the  opportunity  of  presenting  the  matter  to 
you. 

Mr.  Persons — Mr.  President,  in  relation  to  that  classification, 
I  had  occasion  to  go  to  Chief  Hulbert  along  the  last  and  get  for 
you,  I  think,  the  classification  as  it  stood  on  the  records  of  the 
Manufacturers'  Building.  Chief  Hulbert  told  me  at  that  time  that 
all  future  exhibitions  would  ask  for  their  classification,  and  that 
this  classification  as  it  practically  stands  here  would  go  down  to 
all  future  expositions  as  it  stands  on  the  record  at  the  Manufac- 
turers' Building.  So  probably  that  matter  will  be  taken  care  of 
by  itself. 

Mr.  Guldlin — Well,    in  reply  to  what  Mr.  Persons  says,  I 
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will  admit  that  that  statement  was  made,  but  there  were  a  good 
many  other  statements  also  made  at  the  World's  Fair,  and  we 
got  to  the  point  where  we  did  not  take  anything  for  granted  till 
we  knew  it.  There  was  one  way  of  getting  the  classificalion  on 
the  record,  and  that  was  to  get  the  award.  It  had  to  get  on 
the  record  then.  On  the  31st  of  December  I  was  personally 
assured  that  the  awards  made  by  group  49,  practically  covering 
this  classification,  had  been  sustained  by  special  resolution 
and  spread  on  the  minutes  of  the  superior  jury.  I  can  assure 
you  that,  with  the  exception  of  one  of  the  awards,  which  still  is 
in  dispute,  the  classification  has  been  sustained  by  the  awards 
being  made.     That  I  know. 

The  President — With  your  perhiission,  I  think  it  would  be 
well  to  instruct  the  Secretary  to  send  a  communication  to  the 
Portland,  Ore.,  Exposition,  informing  them  that  the  Western 
Gas  Association  has  adopted  this  classification  for  use  in  exposi- 
tion matters.  If  there  are  no  objections  the  Secretary  is  so 
instructed. 

Mr.  Miller — I  move  that  a  vote  of  thanks  be  extended  to 
Mr.  Guldlin  for  having  presented  this  matter  in  such  a  terse 
manner.  ('The  motion  was  seconded  by  Mr.  Persons  and 
adopted. ) 

The  President — Mr.  Guldlin  is  thanked.  Is  the  Committee 
on  Final  Resolutions  ready  to  report? 

Mr.  Mitchell — Mr.  President  and  Gentlemen,  I  move  that 
the  thanks  of  this  Association  be  extended  to  the  Committee  of 
Arrangements  for  their  kind  and  courteous  attention  to  the  ladies 
of  our  party,  and  for  the  splendid  dinner  and  entertainment  given 
to  the  members  of  this  Association  last  evening,  and  in  the 
anticipated  pleasure  of  a  trip  through  the  Chicago  subway  this 
afternoon;  that  this  meeting  will  always  be  remembered  as  one  of 
the  many  happy  gatherings  we  have  had  in  the  city  of  Chicago. 
I  move  the  adoption  of  this  resolution.  (The  motion  was 
seconded. ) 

The  President — Gentlemen,  you  have  heard  the  motion.  I 
put  it  with  great  pleasure.  (The  motion  was  adopted.)  I  wish 
personally  to  thank  you  all,  gentlemen,  for  your  hearty  co-opera- 
tion and  assistance  in  making  this  meeting  the  success  it  has  been. 

Mr.  Persons — (xentlenien,  I  wish  to  move  a  vote  of  thanks  to* 
the  officers  of  the  Association   for  the  efficient  manner  in  which 
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they  have  brought  off  the  meeting.  (The  motion  was  seconded. 
Mr.  Persons  put  it  to  the  meeting  and  it  was  adopted  by  rising 
vote.)     Unanimous.     Well,  there  is  one  man  didn't  get  up. 

The  President — Gentlemen,  a  motion  to  adjourn  is  in  order. 

The  Secretary — Mr.  President,  I  move  we  adjourn.  The 
motion  was  seconded  and  adopted,  and  the  twenty-eighth  annual 
meeting  of  the  Western  Gas  Association  adjourned  siftc  die. 
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OFFICERS 


OF  THE 


WESTERN  GAS  ASSOCIATION 

1905- 1906 


President, 
Paul  Doty St.  Paul,  Minn. 

First  Vice  President. 
K.  M.  Mitchell St.  Joseph,  Mo. 

Second  Vice  Preside^ii, 
Wm.  Alfred  Baehr St.  I<ouis,  Mo. 

Secretary-  Treasurer, 
jAMEvS  W.  Dunbar New  Albany,  Ind. 

Editor  Wrinkle  Department, 
Bryce  McAdam Milwaukee,  Wis. 


DIRECTORS. 

O.  O.  Thwing Cincinnati,  O Ex-Officio, 

Walton  Clark Philadelphia,  Pa.. .   Term  Expires  1906 

1906 
1906 
1906 
1907 
1907 
1907 
1907 


DanielR.Warmington  Cleveland,  O 

Edwin  E.  Witherby  .  . .  New  York 

Wm.  E.  Steinwedell.  .  .Cleveland,  O 

J.  H.  Eustace Chicago,  111 

C.  H.  Dickey Baltimore,  Md. . . 

F.  B.  Wheeler Syracuse,  N.  Y. . . 

George  S.  Clark Kansas  City,  Mo. 
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PAST  PRESIDENTS. 

*J.  O.  King 1878-1879-1880 

*Thomas  Butterworth 1881-1882 

J.  B.  Howard 1883-1884 

T.  G.  Lansden 1885 

*James  Somerville 1886 

*john  fullagar 1887 

Emerson  McMillin 1888 

George  G.  Ramsdeli. 1889 

*E.  G.  King Elected  for  1890 

Charles  R.  Faben,  Jr 1890 

Frederick  Egner 1891 

E.  G.  CowDERY 1892 

B.  E.  Chollar 1893 

*E.  H.  Jenkins 1894 

Isaac  C.  Baxter 1895 

A.  W.  Littleton 1896 

W.  H.  Odiorne 1 897 

James  T.  Lynn 1898 

*George  Treadway  Thompson  1899 

William  McDonald 1900 

I.  C.  Copley 1901 

Thomas  I).  Miller 1902 

A.  H.  Barret 1903 

F.  H.  Shelton 1904 

O.  O.  Tiiwing 1905 


PAST  SECRETARIES, 

Lkk  a.  Hall 1878-1882 

A.  W.  Littleton 1882-1894 


♦Deceased. 


List  of  Members 


HONORARY  MEMBERS 

John  p.  Harbison May,  1886 

Hartford,  Conn. 

Austin  C.  Wood May,  1889 

216  North  West  street,  Syracuse,  N.  Y. 

C  J.  R.  Humphreys May,  1887 

31  Nassau  street,  New  York  City. 

Prof.  T.  C.  Mendenhall May,  1888 

Hotel  de  la  Paix,  Florence,  Italy. 

F.  E.  Barker May,  1891 

Chairman  Massachusetts  Board  of  Gas  and  Electric  Light  Commis- 
sioners, 145  State  House,  Boston,  Mass. 

J.  B.  Howard May,  1879 

President  The  Gas  Light  Co.  of  Galena,  Galena,  111. 

C.  H.  Nettleton May,  1898 

President  Derby  Gas  Co.  and  New  Haven  Gas  Light  Co.,  Derby,  Conn. 
Drawer  L. 

Thomas  J.  Cunningham May,  1903 

Editor  American  Gas  Light  Journal  y  42  Pine  street,  New  York,  N.  Y. 
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ACTIVE  MEMBERS 

Abell,  W.  A May,  1905 

Solicitor  and  Collector  Gas  and  Electric  Co  ,  Taylorsville,  111. 

Adams,  Henry  E June,  1904 

Manager  Stockton  Gas  and  Electric  Co.,  Stockton,  Cal. 

Addicks,  W.  R May,  1895 

Consulting  Engineer  Consolidated  Gas  Co. ,  4  Irving  Place,  New  York 
City. 

Aldrich,  William  A June,  1904 

C.  H.  Geist  Co.,  Philadelphia,  Pa. 

Allen,  William  H May,  1905 

Commercial   Agent,   Public  Service  Corporation,  763    Broad  street, 
Newark,  N.  J. 

Ames,  Knowlton  L June,  1904 

President  Benton  Harbor  and  St.  Joseph  Gas  Co.,  Benton  Harbor, 
Mich.     Residence  1306  Oak  avenue,  Evanston,  111. 

Andres,  J.  Frank May,  1899 

Suite  208  Houser  Building,  St.  Louis,  Mo. 

Andrews,  C.  W May,  1897 

Manager  Gas  Department  Zenith  Furnace  Co.,  office  411  Board  of 
Trade^  Duluth,  Minn. 

Andrews,  J.  Chas June,  1904 

Advertising  Department  and  Secretary  to  Henry  L.  Doherty,  60  Wall 
street.  New  York  City. 

Atkinson,  G.  G May,  1900 

Superintendent  Goshen  Gas  Co.,  Goshen,  Ind. 

Atwater,  Christopher  G May,  1905 

Mechanical   Engineer  United  Coke  and  Gas  Co.,  17   Battery  Place, 
New  York  City. 

Averill,  A.  T Ma}-,  1905 

President  Cedar  Rapids  Gas  Light  Co.,  Cedar  Rapids,  la. 

Averill,  Glenn  M May,  1893 

Secretary  Cedar  Rapids  Gas  Light  Co.,  Cedar  Rapids,  la. 

Baehr,  William  Alfred May,  1898 

Engineer  Laclede  Gas  Light  Co.,  716  Locust  street,  St.  Louis,  Mo. 

Baer,  Herbert  S May,  1905 

General  Manager  Portage  Lake  Gas  and  Coke  Co.,  Hancock,  Mich. 

Baker,  James  T May,  1900 

Manager  River  Shore  Gas  Co.,  River  ton,  N.  J. 

Barret,  A.  H May,  1879 

Engineer  Louisville  Gas  Co.,  Ivouisville,  Ky. 

Barthold,  W.  H May,  1898 

Engineer  City  Gas  Co.,  Saginaw,  Mich. 
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Battin,,  William  I   May,  19CX) 

Gas  Engineer,  635  West  62nd  Place,  Chicago,  111. 

Baxter,  Isaac  C May,  18S5 

Gas  Engineer,  Wayne  Co.  Bank  Building.     Detroit,  Mich. 

Beach,  E.  C May,  1905 

Manager  Chicago  Heights  Gas  Co.,  Chicago  Heights,  111. 

Beal,  William  R May,  1892 

President  Light,  Heat  and  Power  Co.,  Newburgh,  N.  Y. 

Beardslee,  Charles  S May,  1898 

Superintendent  Cleveland  Gas  Light  and  Coke  Co.,   Front  street, 
Cleveland,  Ohio. 

Bedard,  Frank  W • May,  1900 

Manager  Citizens  Lighting  Co  ,  601  First  street,  LaSalle,  111. 

Bell,  Ernest  Wm ! May,  1900 

245  East  61st  street,  Chicago,  111. 

Berger,  E.  T May,  1905 

Secretary  Portage  Lake  Gas  and  Coke  Co.,  Detroit,  Mich. 

Berkley,  Joseph  M May,  1902 

Chief  Operator  Gas  Department  Edison  Electric  Co.,  Los  Angeles,  Cal. 

Berry,  F.  K   May,  1905 

Sales  Manager  St.  Paul  Gas  Co.,  and  of  the  American  Stove  Co.,  St. 
Paul,  Minn. 

Bixby ,  Howard June,  1904 

Superintendent  Gas  Department  Quincy  Gas  and  Electric  Co.,  Quincy, 
III. 

Bixby,  W.  A       May,  1900 

General  Manager  Gas  and  Electric  Co.,  Quincy,  111. 

Blauvelt,  Warren  S May,  1903 

Superintendent  Coke  Oven  Department  Detroit  Works  of  The  Solvay 
Process  Co.,  care  of  The  Solvay  Process  Co.,  Detroit,  Mich. 

Blinks.  Walter  M May,  1895 

General  Manager  Gas  Light  Co.,  Kalamaaoo,  Mich. 

Blowers,  Frank  W May,  1900 

Secretary  and  General  Manager  Kalamazoo  Gas  Company,  Kalamazoo, 
Mich. 

Boardman,  A.  E.  .  : May,  1887 

Civil  Engineer,  Brevard,  N.  C. 

Bowen,  F.  W May,  1899 

Secretary  and  Treasurer  Montgomery  Light  and  Water  Power  Co., 
Montgomery,  Ala. 

Bowers,  W.  L May,  1900 

Superintendent  Davenport  Gas  and  Electric  Co.,  Davenport,  la. 
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Bradley.  Charles  W May.  1900 

Superintendent  Division  St.  Station  Peoples  Gas  Light  and  Coke  Co., 
Division  street  and  Elston  avenue.  Cnicago.  111. 

Bredel,  Fred May,  1889 

(C.  E.)  Gas  Engineer,  405  Keene  street,  Milwaukee,  Wis. 

Britsch,  Mathias June,  1904 

Superintendent  Peoples  Gas    Light   and   Coke  Co.,  24th  Place  and 
South  Canal  street,  Chicago,  111. 

Britton,  John  A May,  1900 

General   Manager  California  Gas  and    Electric  Corporation,    Rialta 
Building,  San  Francisco,  Cal. 

Brown,  E.  C May,  1887 

Publisher  l^ogressive  Age^  28<J  Broadway,  New  York, 

Brown,  J.  S May,  1896 

Superintendent  Clinton  Gas  Co.,  174  Union  street,  Clinton,  Mass. 

Brown,  R.  B May,  1901 

Engineer  Mlwaukee  Gas  Light  Co.,  182  Wisconsin  street,  Milwaukee, 
Wis. 

Brundrett,  E.  L May,  1900 

General   Auditor  The  United  States  Gas  Improvement  Co.,   100  N. 
Broad  street,  Philadelphia,  Pa. 

Buck,  Earl  H May,  1891 

Plumbing  and  Heating  Co.,  114  Main  street,  Vincennes,  Ind. 

Burgess,  C.  F May,  1905 

Professor  of  Applied   Electro   Chemistry,   University   of  Wisconsin, 
Madison,  Wis. 

Busch,  John  L June,  1904 

Superintendent  Gas  Department  Decatur  Railway  and  Light  Co.,   124 
South  Water  street,  Decatur,  111. 

Butterworth,  Irvin May,  1890 

President  and  General  Manager  The  Grand   Rapids  Gas  Light  Co., 
Grand  Rapids,  Mich. 

Byers,  C.  A May,  1895 

Consulting  Engineer,  Toledo,  Ohio. 

Byron,   Timothy. May,  1890 

Superintendent  Gas  Co.,  Birmingham,  Ala. 

Calkins,  W.  B June,  1904 

Fairmont  Coal  Co.,  Fairmont,  W.  Va. 

Callender,  E.  P May,  1894 

Editor  American  Gas  Light  Journal ,  42  Pine  street,  New  York  City. 

Cardell,  J.  H May,  1894 

Superintendent  Gas  Co.,  Huntsville,  Ala. 

Carson,  George  S May,  1905 

Vice-President  Gas  Co.,  Iowa  City,  la. 
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Cashions,  Edward  M May,  1900 

Superintendent  Glens  Falls  Gas  and  Electric  Light  Co.,  11  Jay  street, 
Glens  Falls,  N.  Y. 

Cathels,  E May,  1890 

Engineer  Gas  Co.,  Providence,  R.  I. 

Caughlin,  T.  M ' May,  1902 

Superintendent  Gas  Co.,  Vicksburg,  Miss. 

Chamberlain,  Glenn  R May,  1905 

Secretary  Grand  Rapids  Gas  Light  Co.,  Grand  Rapids,  Mich. 

Chichester,  Alfred  A May,  1905 

Peoples  Gas   Light  and  Coke  Co.,   485   East    Forty -second    street, 
Chicago,  111. 

ChoUar,  Byron  E May,  1884 

2840  Troost  avenue,  Kansas  City,  Mo. 

Christie,  W.  H May,  1892 

Superintendent  Coming  Gas  and  Electric  Co.,  Coming,  N.  Y. 

Chubb,  Chester  N June,  1904 

Acting  Superintendent  Sioux  Falls  Gas  Light  Co.,  Sioux  Falls,  S.  D. 

Chubbuck,  H.  E June,  1899 

Manager  Citizens  Lighting  Co.,  l^aSalle,  111. 

Clabaugh,  G.  W June,  1904 

Vice-President  and  Secretary  Omaha  Gas  Co., Omaha,  Neb. 

Clarke,  George  S May,  1902 

Engineer  Kansas  City  Gas  Co.,  3rd  and  Gillis  streets,   Kansas  City, 
Mo. 

Clark,  John  CD  June,  1904 

Superintendent  Commercial  Department,  The  Laclede  Gas  Light  Co., 
716  Locust  street,  St.  Louis,  Mo. 

Clark,  Walton May,  1885 

Third  Vice-President  The  United  Gas   Improvement  Co.,  Broad  and 
Arch  streets,  Philadelphia,  Pa. 

Clapp,  G.N May,  1901 

Secretary,  Treasurer  and  General  Manager  The  Middlelown  Gas  and 
Electric  Light  Co.,  Middletown,  Ohio. 

Clary,  E.  D May,  1890 

Secretary  and  Superintendent  Gas    Light  Co.,   215  Jefferson  street, 
Burlington,  la. 

Cobb,  Bernard  C May,  1900 

Secretary  and  General   Manager  Saginaw  City  Gas  Co.,   Saginaw, 
Mich. 

Cobb,  S.  P June,  1904 

Assistant  Engineer  Laclede  Gas  Co.,  St.  Louis,  Mo. 

Cole,  William  W May,  1900 

General   Manager  Elmira  Water,    Light  and  Railroad  Co.,   Realty 
Building,  Elmira,  N.  Y. 
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Collins,  Carroll May.  1885 

Gas  Engineer,  314  Marion  street,  Elkhart,  Ind. 

Collins,  Henry  P May,  1905 

Superintendent  Herkimer  County  Light  and  Power  Co. ,  Little  Falls, 
N.  Y. 

Colvin,  J.  E June,  1904 

Superintendent  of  the  Muncie  Gas  Light'and  Fuel  Co.,  301  East  Main 
street,  Muncie,  Ind. 

Connors,  Mathias May,  1905 

Superintendent  I'niversal  Gas  Co.,  6802  Emerald  avenue,  Chicago,  111. 

Cooke,  A.  S May  1899 

Auditor  United  Gas  and  Electric  Co.,  40  Wall  street.  New  York. 

Copley,  Ira  Clifton May,  1892 

President  Western  United  Gas  and  Electric  Co.,  Aurora,  111. 

Cornish,  R.  C May,  1900 

Assistant  Engineer  Milwaukee  Gas  Light  Co.,  Milwaukee,  Wis. 

Corscot,  John May,  1892 

General  Manager  Madison  Gas  and  Electric  Co.,  Madison,  Wis. 

Cowdery,  Edward  G May,  1885 

Vice-President  and  General  Manager  The  Laclede  Gas  Light  Co  ,   716 
Locust  street,  St.  Louis  Mo. 

Cowdery,  R.  E May,  1893 

Superintendent  Excelsior  Gas  Co.,  Top)eka,  Kas. 

Crawford,  Elmer .May,  1900 

Superintendent  Gas  Co.,  Sterling,  111. 

Crawford,  H.  T May,  1905 

Cashier  Gas'  Co.,  W^aukegan,  111. 

Cressler,  A.  D May,  1880 

President  Kerr-Murray  Manufacturing  Co.,  Ft.  Wayne,  Ind. 

Crighton,  D.  K May,  1905 

Superintendent  Cicero  Station,  Northwestern  Gas  Light  and  Coke  Co  , 
Oak  Park,  111. 

Cronin,  Ernest  A May,  1905 

Assistant  to  Secretary,  Missouri  Gas  Co.,  Kansas  City,  Mo. 

Cross,  Philip May,  1898 

Manager  New  Business  Department,  The  Denver  Gas  and  Electric  Co., 
Denv-er,  Col. 

Crowell,  F.  B May,  1905 

Superintendent  Gas  Light  Co.,  Atlanta,  Ga. 

Crowley.  J.  P May,  1905 

Secretary  and  Treasurer  St.  Paul  Gas  Light  Co.,  St.  Paul,  Minn. 

Cullinane,  J.  R May,  1891 

Manager  West  St.  Louis  Water  and  Light  Co.,  St.  Louis,  Mo. 
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Cutcheon,  Max.  H June,  1904 

Superintendent  Gas  Department,  Wisconsin  Traction,  Light,  Heat 
and  Power  Co.,  780  College  avenue,  Appl.eton,  Wis. 

Danforth,  G.  C May,  1899 

President  Independence  Gas  and  Coke  Co.,  Independence,  Mo. 

Davis,*  David May,  1905 

Secretary  Litchfield  Gas  and  Electric  Co.,  Litchfield,  111. 

Davis,  S.  S May,  1890 

Secretary  Peoples  Power  Co.,  Address  3052  Tenth  avenue.  Rock 
Island,  111. 

Dawes,  Rufus  C May,  1900 

620  New  York  Life  Building,  Chicago,  111. 

Dawson,  George  H May,  1905 

Superintendent  Station  C,  Western  United  Gas  and  Electric  Co., 
LaGrange,  111. 

Day,  C.  L May,  1901 

General  Superintendent  Street  Department  Peoples  Gas  Light  and 
Coke  Co.,  Chicago,  111. 

Deane,  Edward  M June,  1904 

President  Vincennes  Light  and  Power  Co.,  Vincennes,  Ind.  Residence 
Grand  Rapids,  Mich. 

Dell,  John Sept.,  1878 

President  and  General  Manager  Missouri  Fire- Brick  Co.,  411  Olive 
street,  St.  Louis,  Mo. 

Dial!,  M.  N May,  1900 

General  Manager  Citizens  Gas  and  Fuel  Co.,  636  Wabash  avenue, 
Terre  Haute,  Ind. 

Diall,  Oliver  M May,  1899 

Superintendent  Gas  Co.,  Lockport,  N.  Y. 

Dibbens,  W.  J May,  1905 

Treasurer  Guthrie  Gas  Co.,  11 23  Chamber  of  Commerce  Building, 
Chicago,  111. 

Dickey,  Charles  H May,  1883 

President  Maryland  Meter  Co.,  North  and  Saratoga  streets,  Baltimore, 
Md.     P.  O.  Box  773. 

Dixon,  J.  Alfred May,  1893 

General  Superintendent  Pintsch  Compressing  Co.,  150  Broadway,  New 
York. 

Doan,  J.  P May,  1890 

General  Superintendent  Jacksonville  Gas  Light  and  Coke  Co.,  224 
South  Main  street,  Jacksonville,  111. 

Doherty,  Henry  L May,  1898 

(jeneral  Manager  and  Chief  Engineer  American  Light  and  Traction 
Co.     Address  60  Wall  street.  New  York  City. 

Donahue,  E  J May,  1902 

Engineer  Hudson  County  Division  Gas  Department  Public  Service 
Corporation  of  New  Jersev,  Sixth  and  Provost  streets,  Jersey  City, 
N.  J. 
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Doty,  Paul May,  1898 

Vice-President  and  General  Manager  St.   Paul  Gas  Light   Co.,   St. 
Paul,  Minn. 

Dougherty,   Ben.  R May,  1905 

Richmond  Water  and  Light  Co.,  Richmond,  Ky. 

Dougherty,  D.J May,  1903 

Superintendent  Gas  Co.,  Jacksonville,  Fla. 

Douglas,  H.  W May.  1889 

Manager  Gas  Co.,  Ann  Arbor,  Mich. 

Douthirt,  W.  F May,  1898 

Secretary  I'nited  Gas  Improvement  Co.,    Broad  and  Arch  streets,  ^ 
Philadelphia,  Pa. 

Duffield,  James  C May,  1898 

General  Manager  City  Gas  Co.,  London,  Ontario,  Canada. 

Dunbar,  C.  H May,  1893 

Secretary  and  Manager  Houston  Gas  Co.,  Houston,  Texas. 

Dunbar,  George  L June,  1904 

District  Foreman  Laclede  Gas  Co.,  St.  Louis,  Mo. 

Dunbar,  James  \V May,  1883 

Superintendent  United  Gas  and  Electric  Co.,  New  Albany,  Ind. 

Duncan,  F.  C May,  1905 

Assistant  Secretary  and  Treasurer  Gas  Co.,  Galesburg,  111. 

Dunham,  J.  C May,  1899 

Superintendent  Pensacola  Electric  Terminal  Railway  Co.,  Pensacola, 
Fla. 

Dunlap,  H May,  1887 

Treasurer  Gas  and  Electric  Co.,  Emporia,  Kas. 

Durrelt,  W.  T May,  1901 

Engineer  Kentucky  Heating  Co.,  Louisville,  Ky. 

Earnshaw,  Edwa'^d  H May,  1905 

General  Manager  Gas  Department  Cincinnati  Gas  and  Electric  Co., 
Cincinnati,  Ohio. 

Eaton,  \V.  M May,  1888 

General  Manager  Railway  and  Light  Co.,  Rochester,  N.  Y. 

Egner,  Frederic May,  1884 

Consulting  Gas  Engineer,  Norfolk,  Va.     Box  902. 

Elbert,  V.  L May,  1884 

EngincLT  and  Superintendent  St.  Paul  Gas  Light  Co.,  St.  Paul,  Minn. 

Elles,  Edward  J May,  1898 

Secretary  New  Charlotte  Gas  Co.,  Charlotte,  Mich. 

Ellison.  B.  F May.  1897 

General  Manager  Superior  Water,  Light  and  Power  Co  ,  Superior, Wis. 
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Blston,  I.  C,  Jr May,  1901 

President  and  Manager  East  St.  Louis  Gas  Co.,  East  St.  Louis,  111 

English,  A.  L June,  1904 

Manager  Citizens  Gas  and  Electric  Co.,  Council  Bluffs,  la. 

Enright,  J.  H > May,  1900 

Superintendent  and  Purchasing  Agent  Carthage  Light  Co.,  Carthage, 
Mo. 

Eustace,  E.  W May,  1901 

Superintendent  Gas  Co.,  125-127  N.  Jefferson  street,  Peoria,  111. 

Eustace,  J.  H May,  1899 

Engineer  The  Peoples  Gas  Light  and  Coke  Co.,  157  Michigan  avenue, 
Chicago,  111. 

Evans,  Charles  H May,  1889 

C.  E.  M.  E.,  924  Postal  Telegraph  Building,  Chicago,  111. 

Evans,  George  B June,  1904 

Superintendent  Station  *'A"  Laclede  Gas  Light  Co.,  148  Rutger  street, 
St.  Louis,  Mo. 

Eyman,  L.  E May,  1900 

President  and  Treasurer  The  Pueblo  Gas  and  Fuel  Co.,  Pueblo,  Col. 

Eysenbach,  Ernest  E May,  1898 

Manager  Binghanipton  Gas  Co.,  Binghampton,  N.  Y. 

Faben,  C.  R.,  Jr May,  1885 

General  l^anager  Toledo  Gas  Light  and  Coke  Co.,  327  South  Eric 
street,  Toledo,  Ohio. 

Farr,  Albert  L May,  1905 

Peoples    Gas    Light   and  Coke  Co.,    Engineering  Department,    157 
Michigan  avenue,  Chicago,  111. 

Ferrier,  James May,  1889 

President  and  Manager  Rome  Municipal  Gas  Co.,  Rome,  Ga. 

Ferris,  W.J May,  1905 

Secretary  Monmouth  Gas  and  Electric  Co  ,  Monmouth,  111. 

Feurtado,  Russell  Saville May,  1905 

General  Superintendent  Western  Gas  and  Investment  Co  ,  Chicago,  111. 

Finnegan,  Arthur May,  1893 

Superintendent  Gas  Light  and  Fuel  Co.,  Granite  City,  111.   Residence 
927  Rutger  street,  St.  Louis,  Mo. 

Fisher,  D.  G June,  1904 

Superintendent  Station  B,  Laclede  Gas  Light  Co.,  St.  Louis,  Mo. 

Fisher,  John  D May  1902 

Owner  Gas  Plant,  Baton  Rouge,  La. 

-Fitch,  Henry  D May,  1894 

General  Manager  Gas  Co.,  Bowling  Green,  Ky. 
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Fitz.  Robert  F May,  1890 

Elgin,  111.     Box  loi. 

Fitzgerald,  John  H May,  1900 

Houston,  Texas.     P.  O.  Box  293. 

Fitzgerald,  Leonard r May,  1903 

Superintendent  North  Shore  Gas  Co.,  Waukegan,  111. 

I*^ogg,  Oscar  H. May,  1905 

Engineer  Consolidated  Gas  Co.  of  New  York  City, Flushing,  L.  I.,  N.  Y. 

Forbes,  Charles May,  1903 

Superintendent  City  Gas  Co.,  London,  Ont.,  Canada. 

Forbes,  James May,  1891 

Superintendent  Gas  Co.,  619  Cherry  street,  Chattanooga,  Tenn. 

Forstall,  A.  E.. May,  1888 

Consulting  Gas  Engineer  and  Secretary  Trustees  Gas  Educational 
Fund,  room  22  ;  58  William  street.  New  York  City. 

Fowles,  Byron  C June,  1904 

Manager  Pine  Bluff  Light  and  Water  Co.,  Pine  Bluff,  Ark. 

Frazer,  David  Henning May,  1899 

Treasurer  and  General  Manager  Battle  Creek  Gas  Light  Co.,  26  East 
Main  street.  Battle  Creek,  Mich. 

Freese,   F.  W May,  1888 

Gas  Plant  Contractor,  Fort  Wayne,  Ind.     P.  O.  Box  13. 

Freese,  S.  C May,  1897 

Bloomington,  Ind. 

Frost.  W.  H May.  1893 

General  Manager  Detroit  Gas  Light  and  Coke  Co.,  1998  River  street, 
I>;lrav,  Mich. 

Frueauff,  Frank  W.. May,  1900 

Vice  President  and  General  Manager  Denver  Gas  and  Electric  Co., 
405  Seventeenth  street,  Denver,  Col. 

Fulkerson,  S.  O June,  1904 

Superintendent  St.  Charles  Light  and  Fuel  Co.,  St.  Charles,  Mo. 

FuUerton,  George,  Jr May,  1894 

Superintendent  Mohawk  Gas  Co.,  6  Chestnut  street,  Schenectady,  N.  Y. 

Ciardner,  W.  H May,  1902,. 

Treasurer  and    Manager   Valparaiso   Light   and    Fuel   Co.,   55  North 
Washington  street,  Valparaiso,  Ind. 

Geist.  C.  H May,  1903 

President  South  Shore  (»as  and  Klectric  Co.,   Chicago   Beach   Hotel, 
Chicaj4;o,  111. 

(;er():il(l,  Charles  L May,  1899 

American  Water  Works  and  Guarantee  Co.,  Pitts5)ur)4,  Pa. 
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Gibbons,  James,  Jr May,  1900 

295  Fall  street,  Seneca  Falls,  N.  Y. 

Gille,  Henry  J May,  1965 

General  Superintendent  St.  Paul  Gas  Light  Co.,  St.  Paul,  Minn. 

Gillett.  Mellville  M May,  1899 

Director  Gas  Light  and  Coke  Co.,  Newark,  Ohio. 

Gimper,  E   H May,  1903 

Spokane  Falls,  Wash. 

Gimper,  John May,  1879 

Engineer  and  Superintendent  Gas  Co  ,  Galveston,  Texas. 

Glasgow,  A.  G. May,  1889 

Of  Humphreys  &  Glasgow,  38  Victoria  street,  S.  W.,  London,  Eng. 

Glass,  Shelton  J May,  1896 

Secretary   American   Light  and  Traction  Co.,  40  Wall  street.  New 
York  City. 

Goodnow,  George  F May,  1898 

General  Manager  North  Shore  Gas  Co.,  Waukegan,  111. 

Graf,  Carl  H May,  1905 

General  Manager  Indianapolis  Gas  Co.,  Indianapolis,  Ind. 

Green,  James Sept.  1878 

President  Sedalia  Gas  and  Fuel  Co.,  and  Moberly  Gas  and  Electric  Co. 
Address,  Manchester  and  Sulphur  avenues,  St.  Louis,  Mo. 

*      Greenough,  M.  S May,  1893 

President  and  General  Manager  Cleveland  Gas  Light  Co.,  Cleveland, 
Ohio. 

Greim,  O.  F May,  1905 

Superintendent  Semet-Solway  Company,  Milwaukee,  Wis. 

Gribbel,  John May,  1890 

Care  John  J.  GriflBn  &  Co.,  15 13  Race  street,  Philadelphia*,  Pa. 

Griffin,  T.  M May,  1903 

General  Manager  The  Muncie  Gas  Light  and  Fuel  Co.,  Muncie,  Ind. 

Griffith,  J.  L June,  1904 

Superintendent  Gas  Co.,  Sedalia,  Mo. 

Gross,  Alfred  H May,  1905 

President  Sterling  Gas  Co.,  Sterling,  111. 

Gutsche,  Edward  J May,  1905 

Chemist  St.  Paul  Gas  Co.,  St.  Paul,  Minn. 

Haase,  Ewald May,  1902 

Secretary'  and  Treasurer  Milwaukee  Gas  Light  Co.,   182  Wisconsin 
street,  Milwaukee,  Wis. 

Haines,  Jansen ' May,  1903 

Manager  Capital  City  Gas  Light  Co.,  Des  Moines,  la. 
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Hammon,  W.  H May,  1903 

Assistant  General   Manaji^er  Union   Natural  Gas  Corporation,    1003 
Farmers  Bank  Building,  Pittsburg,  Pa. 

Harper,  George  H May,  1890 

Manager  Gas  Co.,  Altoona,  Pa. 

Harrington,  A.  S May,  1905 

Assistant  Superintendent  South  Station,  Peoples  Gas  Light  and  Coke 
Co.,  Chicago,  111. 

Hartman,  William  E May,  1903 

Superintendent  Joliet  Works,  Western  United  Gas  and  Electric  Co., 
Joliet,  111. 

Hessenbach,  George  S June,  1904 

Chief  Draughtsman  Laclede  Gas  Light  Co.,  716  Locust  street,  St. 
Louis,  Mo. 

Higgins,  Henry  C May,  1905 

Vice  President  and  Manager  Lee  County  Lighting  Co.,  Dixon,  111. 

Highlands,  E.  M May,  1899 

With  Consolidated  Gas  Co.,  Berwick,  Pa. 

Highlands,  S.  M May,  1892 

President  and  General  Manager  Clinton  Gas  Light  and  Coke  Co., 
Clinton,  la. 

Holman,  C.  L * June,  1904 

Secretary  Laclede  Gas  Light  Co.,  St.  Louis,  Mo. 

Hood,  John  E June,  1904 

Secretary  and  Treasurer  The  Knoxville  Gas  Co.,  Knoxville,  Tenn. 

Horton,  Thomas  O May,  1902 

Secretary  and  Manager  New  York  and  Richmond  Gas  Co.,  264  Bay 
street,  Stapleton,  N.  Y. 

Howard,  Charles  A May,  1901 

President  Aberdeen  Gas  Co.,  Aberdeen,  S.  D.     P.  O.  Box  867. 

Huber,  Frank May,  1901 

Assistant  Engineer  Louisville  Gas  Co.,  Jackson  and  Washington 
streets,  Louisville,  Ky. 

Humphrey,  H.  H May,  1905 

President  Gas  Co.,  Jefferson  City,  Mo. 

Humphreys,  Alex.  C May,  1892 

Of  the  firm  of  Humphreys  &  Glasgow,  and  President  Buffalo  Gas  Co., 
and  President  Stephens  Institute  Technology,  31  Nassau  street. 
New  York  City. 

Hutchinson.  W.  E May,  1905 

Manager  Gas  Co.,  Hutchinson,  Kas. 

Hyde,  Gustavus  A May,  1890 

Engineer  Cleveland  Gas  Light  and  Coke  Co.,  356  Superior  street, 
Cleveland,  Ohio. 
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Hyde,  Henry  H May,  1900- 

Secretary  and   Manager  Racine  Gas  Light  Co.,   305  Sixth    street, 
Racine,  Wis. 

James,  F.  M May,  1905 

Accountant  Western  United  Gas  and  Electric  Co.,  Aurora,  111. 

Jelliffe,  Clifton  N May,  1905 

Auditor  American  Light  and  Traction  Co.,  40  Wall  street,  New  York 
City. 

Jenks,  Ransaeller  J May,  1905 

Superintendent  Evanston  Division  Northwestern  Gas  Light  and  Coke 
Co.,  Evanston,  III. 

Johnson,  H.  B. May,  1905 

Superintendent  Gas  Co  ,  New  Decatur,  Ala. 

Johnson,  John  O May.  1899 

President  The  Columbus  Gas  Light  and  Heating  Co. ,  39  North  Front 
street.  Columbus,  Ohio. 

Johnston,  John  P May,  1905 

Manager  Consumers  Gas  Co.,  Princeton,  Ind. 

Jones,  CD May,  1888 

President  Gas  Co.,  Independence,  la. 

Jones,  E.  C. May,  1891 

Engineer  Gas  Department,  California  Gas  and  Electric  Corporation, 
630  Rialto  Building,  San  Francisco,  Cal. 

Jones,  J.  Oswell   June,  1904 

Superintendent  Meter  Repair  Department,   Laclede  Gas  Light  Co., 
2655  Adams  street,  St.  Louis,  Mo. 

Jones,  T.  C May,  1895 

President  Delaware  Gas  Co.,  6  West  Winter  street,  Delaware,  Ohio. 

Keller,  CM May,  1881 

Secretary,  Superintendent  and  General  Manager  Columbus  Gas  Light 
and  Coke  Co.,  312  Washington  street,  Columbus,  Ind. 

Kelly,  Fred.  W May,  1901 

Secretary  and  Manager  Peoples  Light  Co.,  Davenport,  la. 

Kellogg,  L.  L May,  1899 

Vice-President  and  Manager  Sioux  City  Gas  and  Electric  Co.,  528 
Fifth  street,  Sioux  City,  la. 

Kenan,  Norman  G May,  1889 . 

President  The  Cincinnati  Gas  and  Electric  Co.,  comer  Fourth  and 
Plum  streets,  Cincinnati,  Ohio. 

Kennedy,  John  M May,  1881 

Steam,  Gas  and  Hot  Water  Fittings,  118  North  Main  street,  Rockford, 
111. 

Kersting,  Albert  F May,  1902 

Foreman  Distribution  Department  South  Shore  Gas  and  Electric  Co.,. 
Hammond,  Ind. 
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Kincaid,  HE May.  1899 

Superintendent  and  Secretary  The  Citizens  Gas  Li{^ht  Co.,  Jackson, 
Tenn. 

King,  Joseph  H June,  1904 

Superintendent   Calumet   Division,  South  Chicago,  111.,  Peoples  Gas 
Light  Co.,  3607  Ellis  avenue,  Chicago,  111. 

Knapp,  Isaac  N May,  1900 

Gas  Engineer,  Ardmore,  Pa.,  P.  O.  Box  496. 

Knight,  Charles  S May,  1884 

Fort  Wayne,  Ind. 

Knight,  J.  J   May,  1894 

Vice-President  Kalamazoo  Gas  Co. ,  1 23  South  West  street,  Kalamazoo, 
Mich. 

Kraft,  R.  P June,  1904 

Superintendent  West  Side  Works  Milwaukee  Gas  Light  Co.,  Milwau- 
kee, Wis. 

Landon,  Hugh  McK May,  1898 

Secretary  and  Treasurer  Manufacturers  Natural  Gas  Co.,  113  Monu- 
ment Place,  Indianapolis,  Ind. 

Lane,  Frank  K May,  1895 

Superintendent  Gas  Co. ,  Fishkill  Landing,  N.  Y. 

Lane,  Frederick  K May,  1905 

Treasurer  and  Manager  Seattle  Lighting  Co.,  Seattle,  Wash. 

Lane,  Robert  M May,  1905 

Peoples  Gas  Light  and  Coke  Co.,  157  Michigan  avenue,  Chicago,  111. 

Lathrop,  A.  P May,  1897 

Vice-President  and  General  Manager  Detroit  City  Gas  Co.,  230  Wood- 
ward avenue,  Detroit,  Mich. 

Law,  A.  R June,  1904 

1 40 1  American  Security  Building,  New  York  City. 

Levings,  W.  H May,  1905 

Secretary  Gas  Light  Co.,  Minneapolis,  Minn. 

Light,  George   May,  1888 

Assistant  Superintendent  Gas  Co.,  Dayton,  Ohio. 

Light,  Joseph May,  1883 

Engineer  and  Superintendent   Dayton  Gas  Light  and  Coke  Co.,  203 
East  Fifth  street,  Dayton,  Ohio. 

Little,  F.  W May,  1897 

Vice-President    Peoria  Gas  and    Electric   Co.,    X25   North  Jefferson 
avenue,  Peoria,  111. 

Littleton,  A.  W Sept.,  1878 

Care  London  City  and  Midland  Bank,  London,  E.  C,  England. 

Lloyd,  Ernest  F May,  1898 

President  Adrian  (Mich. )  Gas  Co.,  and  Vice-President  Lloyd  Construc- 
tion Co.,  860  Greenwood  avenue,  Detroit,  Mich. 
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Lorenz,  John May,  1901 

General  Manager  Gas  and  Electric  Co.,  Jackson,  Miss. 

Logan,  John  D May,  1894 

Vice-President  Newton  Gas  Co.,  Newton,  N.  J.  Address  Box  6, 
Station  G,  Brooklyn,*  N.  Y. 

Luther,  F.  E May,  1902 

Superintendent  Ogden  Gas  Co.,  Hawthorne  avenue  and  Wilton  street, 
Chicago,  111. 

Lynn,  J.  T May,  1889 

402  Union  Trust  Company  Building,  Detroit,  Mich. 

Lynn,  John  R May,  1894 

619  Market  street,  Portsmouth,  Ohio. 

Lyons,  B.  F  June,  1904 

Assistant  Engineer  Laclede  Gas  Light  Co.,  716  Locust  street,  St. 
Louis,  Mo. 

Macbeth,  A.  B     May,  1901 

Assistant  Engineer  Kansas  City  Gas  Co.,  Third  and  Gillis  streets, 
Kansas  City,  Mo. 

MacKay,  Charles   May,  1888 

Superintendent  Gas  Co.,  Watertown,  Wis. 

MacMillan,  George         May,  1885 

President,  Treasurer  and  General  Manager  LaCrosse  Gas  and  Electric 
Co.,  222  Main  street,  LaCrosse,  Wis. 

Mainland,  Sinclair       May,  1905 

Treasurer  Green  Bay  Light  and  Power  Co. ,  Green  Bay,  Wis. 

Mainland,  William  M May,  1809 

Oshkosh,  Wis. 

Malone,  M.  E May,  1899 

Superintendent  Gas  Department,  Denver  Gas  and  Electric  Co., 
Denver,  Col. 

Mansur,  John  H May,  1895 

President  Keystone  .  Meter  Co.,  Royersford,  Pa.  Also  President 
Consolidated  Schuylkill  Gas  Co.,  Phoenixville,  Pa.  Address  436 
Walnut  street,  Royersford,  Pa. 

Marcott,  Henry  R May,  1901 

Address  unknown. 

Markhus,  O.  G.  F June,  1904 

General  Manager  I'nion  Light,  Heat  and  Power  Co.,  Fargo,  N.  D. 

Markley,  Joseph  C May,  1905 

Engineer  South  Shore  Gas  and  Electric  Co.,  621  New  York  Life 
Building,  Chicago,  111. 

Marshall,  F.  L June,  1904 

Superintendent  Gas  and  Electric  Co.,  Enid,  Okla.  Territory. 
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Marshall,  William  D May,  1905 

General  Superintendent    New  Orleans  Lighting    Co.,   1643    Perdido 
street,  New  Orleans,  La. 

Maxon,  J.  H May,  1900 

Secretary'  and  Manager  Gas  Light  Co.,  Columbus,  S.  C. 

Mayers,  J.  Alexander May,  1899 

Gas  Engineer  Contractor,  56  Pine  street.  New  York  City. 

Maynard,  H.  B May,  1900 

Manager  Gas  Co.,  Elkhart,  Ind. 

McAdam,  Bryce May,  1895 

Superintendent  of  Distribution  Milwaukee  Gas  Light  Co.,  406  Bradford 
street,  Milwaukee,  Wis. 

McClary,  Nelson  A May,  1885 

President  Northwestern  Gas  Light  and  Coke  Co.,  184  LaSalle  street^ 
Chicago,  111. 

McCorkindale,  William  J June,  1904 

General  Manager  The  Sherman  Gas  Light  and  Fuel  Co.,  Sherman,. 
Texas. 

McDonald,  Donald May,  1897 

President  Kentucky  Heating  Co.,  Louisville,  Ky. 

McDonald,  W.  B May,  1905 

Manager  Evansville  Gas  and  Electric  Co.,  Evansville,  Ind. 

McDonald,  William May,  1883 

Gas  Meter  Manufacturer,  (D.  McDonald  &  Co.)  51   Lancaster  street, 
Albany,  N.  Y. 

Mcllhenny,  John  D May,  1895 

President  Gas  Co.  of  Montgomery  County,  Norristown,  Pa.      Address 
1339  Cherry  street,  Philadelphia,  Pa. 

McKay,  William  E May,  1892 

Engineer  in  charge   Boston   Consolidated    Gas    Co.,   Dudley  Road, 
Milton,  Mass. 

McKee,  J.  M May,  1902 

Superintendent  Gas  Co.,  Meridian,  Miss.     P.  O.  Box  285. 

McLaughlin,  R.  A May,   1905 

General  Superintendent  Galesburg  Gas  and  Electric  Co.,  Galesburg, 

111. 

McLean,  George May,  1898 

President  The  Key  City  Gas  Co.,  669  Main  street,  Dubuque,  la.    P.  O. 

Drawer  438. 

McMillin,  Emerson May,  1885 

President  The  American  Light  and  Traction  Co.,  office  40  Wall  street, 
New  York  City. 

Meagher,  John  B May,  1898 

301  East  Main  street,  St.  Paul,  Minn. 
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Meeker,  Charles  A May,  1903 

President  Gas  Co.,  Muncie,  Ind. 

Miller,  Alten  S May,  1890 

Manager    Consolidated    Gas    Co.,   Lexington    and    Liberty    streets, 
Baltimore,  Md. 

Miller,  Carroll May,  1903 

Consulting  Engineer,  155  Michigan  avenue,  Chicago,  111. 

Miller,  Ira  A May,  1900 

Assistant  Secretary  and  Superintendent  Colorado  Springs  Light  and 
Power  Co.,  iii  East  Kiowa  street,  Colorado  Springs,  Col. 

Miller,  Robert  S  May,  1905 

Engineer  Muncie  Gas  Light  and  Fuel  Co.,  Muncie,  Ind. 

Miller,  Thomas  D May,  189^ 

Manager  New  Orleans  Lighting  Co.,   201   Baronne  street.  New  Or- 
leans, La. 

Miller,  William  A ., May,  1896. 

Care  Stacey  Manufacturing  Co  ,    2847   Eastern  avenue,   Cincinnati,. 
Ohio. 

Miller,  W.  B June,  1904 

Treasurer   Birmingham  Railwav,  Light  and  Power  Co.,    2104   First 
avenue,  Birmingham,  Ala. 

Milligan,  A.  L May,  1905 

Department  Solvay  Process  Co.,  South  Chicago,  111. 

Mitchell,  Kerr  M Mny,  18891 

General  Manager  St.  Joseph  Gas  Co.,  St.  Joseph,  Mo. 

Mockett,  W.  E May,  1903 

General  Manager  and  Engineer  The  Dallas  Gas  and  Fuel  Co.^  Dallas,. 
Texas. 

Moore,  H.  M May,  1905 

Superintendent  Gas  Co.,  Austin,  Texas. 

Moore,  Northrop May,  1901 

Assistant  Secretary  Wyandotte  Gas  Co. ,  Kansas  City,  Kas. 

Moran,  G.  M June,  1904 

Superintendent  Sedalia  Gas  and  Fuel  Co.,  119  East  2nd  street, 
Sedalia,  Mo. 

Morehead,  John  M May,  1905 

Chemist  Peoples  Gas  Light  and  Coke  Co.,  157  Michigan  avenue, 
Chicago,  111. 

Morgans,  William  H May,  1884 

Secretary  and  Superintendent  Gas  Co.,  Pontiac,  Mich. 

Morrell ,  Edward  E May,  189a 

Vice-President  and  Engineer  DeKalb  Countj'  Gas  Co.,  DeKalb,  III.; 
Sterling  Gas  and  Electric  Light  Co.,  Sterling,  111.  Address  221 
Wesley  avenue.  Oak  Park,  111. 

41 
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Morton,  Harr>-  E May,  1903 

Manager  Boone  Gas  Co.,  Boone,  la. 

Moses,  Frank  D May,  1891 

Constructing    Engineer   and    Contractor,    7  North  Stockton  street, 
Trenton,  N.  J. 

Murdock,  George  T May,  1884 

Treasurer  and  Manager  Elkhart  Gas  Light  and  Coke  Co.,  Elkhart, 
Ind. 

Murdock,  James  W May,  i886' 

District  Manager  Gas  Co.,  Joliet,  111. 

Murdock,  S.  T May,  1898 

Secretary  and  General  Manager  Lafayette  Gas  Co.,  Lafayette,  Ind. 

Murphy,  Charles  A May,  1903 

Manager  Ottawa  Gas  Light  and  Coke  Co.,  Ottawa,  111. 

Neely,  J.  D.  S  May,  1896 

General  Superintendent  Lima  Gas  Light  Co.,  612  West  Market  street, 
Lima,  Ohio. 

Newberry,  F.  E May,  1905 

Manager  Citizens  Gas  Co.,  Kankakee,  111. 

Norland,  Manning  A May,  1903 

Assistant  Engineer  Peoples  Gas  Light  and  Coke  Co.,  157  Michigan 
avenue,  Chicago,  111. 

Norris,  RoUin , May,  1900 

Superintendent  of  Works,   The  United  Gas  and  Improvement  Co., 
Broad  and  Arch  streets,  Philadelphia,  Pa. 

Nutting,  C.  H May,  1899 

Superintendent  Chicopee  Gas  Light  Co.,  37  Gaylor  street,  Chicopee, 
Mass. 

Odiome,  William  H May,  1884 

Vice-President  Clinton  Gas  Co.,  Clinton,   111.     Residence   loio  South 
Second  street,  Springfield,  111. 

Old,  George May,  1901 

Superintendent  Gas  and  Electric  Light  Co.,   210  St.  George  street, 
St.  Augustine,  Fla.     P.  O.  Box  747. 

Olds,  Howard  L May,  1899 

General    Manager  and   Suj)erintendent   City   of   Lincoln     Gas    Co., 
Lincoln,  111. 

O'Malley,  P May,  1896 

Engineer  Aurora  and  Joliet  Gas  Companies.     Residence,  Aurora,  111. 

Osborn,  M.  C May,  1905 

Manager   Commercial    Department   Butte   Electric   Light,    Gas    and 
Power  Co.,  Butte,  Montana. 

Page,   Carter  H.,  Jr May,  1894 

Commercial  Agent  The  I',  G.  I.  Co.,   Broad  and  Arch  streets,  Phila- 
delphia, Pa.     P.  O   Box  1564. 
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Parker,  Joseph  R May,  1905 

Engineer  Gas  Co.,  Hancock,  Mich. 

Patten,  J.  A May,  1905 

Superintendent  Manitowoc  Gas  Light  Co.,  Manitowoc,  Wis. 

Paulins,  W.  C June,  1899 

Superintendent  Pueblo  Gas  and  Fuel  Co.,  1221  West  Twelfth  street, 
Pueblo,  Col. 

Pearson,  John  R May,  1903 

General  Manat^er  and  Assistant  to  President  Indianapolis  Gas  Co., 
Indianapolis,  Ind. 

Pease,  A.  C May,  1905 

Superintendent  Gas  Co.,  Lowell,  Mass. 

Pelton,  F.  K May,  1900 

Secretary   Natural    Gas,  Electric  Light  and  Power  Co.,  402   Union 
Trust  Building,  Detroit,  Mich. 

Perkins.  B.  W May,  1880 

Superintendent  South  Bend  Fuel  and  Gas  Co.,   301   East  Jefferson 
street.  South  Bend,  Ind. 

Pelley,  Benjamin  H May,  1901 

Manager  Seattle  Electric  Co.,   1419  Thirty-seventh  avenue,  Seattle, ^ 
Wash. 

Planck,  J.  W May,  1900 

Superintendent  Choctaw  Gas   Light,    Heat  and   Power  Co.,   South 
McAlester,  Indian  Ter. 

Plumb,  F.  W June,  1904 

Secretary  The  Gas  Light  Co.   of  Augusta,   Ga.,   809   Broad  street, 
Augusta,  Ga. 

Pollitt,  L.  Irving May,  1901 

Manager  Gas  Plant,  Pine  Bluff,  Ark. 

Porter,  Joseph  F May,  1902 

President  and  Treasurer  Alton  Gas  and  Electric  Co.,  205  Market  street, 
Alton,  111. 

Powell,  W.  E May,  1894 

Manager  Gas  Co.,  Logansport,  Ind. 

Pratt,  E.  G May,  1888 

Vice-President  and  Manager  Gas  Light  Co.,   182  Wisconsin  street, 
Milwaukee,  Wis. 

Price,  F.  L May,  1905 

Superintendent   Highland    Bank,    North  Shore  Gas  Co.,   Highland 
Park,  111. 

Printz,   Eugene May,  1883 

Superintendent  and  Secretary  Zanesville  Gas  and  Coke  Co.,  Zanes- 
ville,  Ohio. 

Pullen,  James  T June,  1904 

Superintendent  Jackson  Gas  Light  Co.,  Jackson,  Miss. 
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Purcell,  Theodore  V May,  1905 

General  Manager  Ogden  Gas  Co.,  115  Dearborn  street,  Chicago,  111. 

Putnam,  \V.  R May,  190a 

Secretary  and  Manager  Red  Wing  Gas  and  Electric  Co.,  Red  Wing, 
Minn. 

Quinn,  A.  K May,  1898 

Manager  Gas  Co.,  181  Thomas  street,  Newport,  R.  I. 

Ramsdell,  George  G May,  1879. 

Gas  Engineer,  530  Broadway,  New  York  City. 

Rand,  A.  T May,  1905 

President  Minneapolis  Gas  Light  Co.,  Minneapolis,  Minn. 

Rees,  Richard May,  1905 

Secretary  Memphis  Gas  and  Electric  Co  ,  Memphis,  Tenn. 

Reger,  W.  S June,  1904 

Superintendent  Meter  and  Fitting  Department  Laclede  Gas  Co.,  2655 
Adams  street,  St.  Louis,  Mo. 

Reitemeyer,  A.  F May,  1903 

Superintendent,  Secretary  and  Treasurer  Perth  Amboy  Gas  Light  Co. , 
Perth  Amboy,  N.  J.  (Address  1088  Elizabeth ave.,  Elizabeth,  N.  J.) 

Rettew,  G.  H June,  1904 

Superintendent  Greenville  Gas  and  Electric  Light  and  Power  Co., 
Greenville,  S.  C. 

Rew,  Irwin May,  1900 

Treasurer  DeKalb  County  Gas  Co.,  and  Sterling  Gas  and  Electric  Light 
Co.,  184  LaSalle  street,  Chicago,  111. 

Rice,  H.  L May,  1905. 

General  Manager  Western  I'nited  Gas  and  Electric  Co.,  Aurora,  111. 

Richards,  Fred.  M. May,  1905 

Superintendent  of  Manufacture  Madison  Gas  and  Electric  Co.,  Madi- 
son, Wis. 

Riselay,  W.  S May,  1S99 

Secretary  and  Treasurer  Buffalo  Gas  Co.,  188  Main  street,  Buffalo,  N.  Y. 

Ritschy,  Lewis  J June,  1904 

2631  Virginia  avenue,  St.  Louis,  Mo. 

Rochat,  Henry May,  1902 

Superintendent  Indianapolis  Gas  Co.,  Indianapolis,  Ind. 

Roper,  George  D May,  1890 

Vice  President  Boone  Gas  Co.,  Rockford,  111. 

Roney,  J.  W May,  1898 

Secretary  an<l  Manager  Richmond  Light,  Heat  and  Power  Co.,  Rich- 
mond, Ind. 

Ross,  Alexander May,  1890- 

Presi'lent  Boise  Gas  Li^ht  Co.,  Boise,  Idaho. 
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Runner,  R.  K June,.  1904 

Manager  DeKalb  County  Gas  Co.,  347  Main  street,  DeKalb,  111. 

Runner,  Z.  T.  F May,  1882 

Secretary  and  Manager  Freeport  Gas  Light  and  Coke  Co.,   156  Steph- 
enson street,  Freeport,  111. 

Russell,  John  K May,  1901 

Superintendent  Gas  Co.,  Sheboygan,  Wis. 

Salter,  W.  James. May,  1894 

Superintendent  Gas  Department  Light  and  Railway  Co.,  Meridian, 
Miss. 

Searle,  R.  M May,  1899 

Engineer  Gas  Department  Westchester  Lighting  Co. ,  First  avenue  and 
First  street,  Mt.  Vernon,  N.  Y. 

Schenck,  Rudolph June,  1904 

Assistant  Engineer  Peoples  Gas  Light  and  Coke  Co.,  157  Michigan 
avenue,  Chicago,  111. 

Schmidt,  Emil  G May,  1905 

General  Manager  Spring^eld  Gas  Light  Co.,  Springfield,  111. 

Schott,  W.  H June^  1904 

Engineer  and  President  Bloomington,  Indiana,  Gas  Co.,  1218-1222 
Marquette  Building,  Chicago,  111. 

Schwarm,  C.  A May,  1905 

General  Superintendent  and  Manager  Joplin  Gas  Co.,  Joplin,  Mo. 

Scott,  Emmet May,  1905 

Treasurer  Petoskey,  Bay  View  Gas  Co.     Address  LaPorte,  Ind. 

Scott,  Henry  C. June,  1904 

President  Ft.  Wayne  (Texas),  Light  and  Power  Co.;  President  Wichita 
Gas  and  Electric  Light  Co.;  President  Waco  (Texas),  Gas  Co. 
Address  Bank  Commerce  Building,  420  Olive  street,  St.  Louis,  ^lo. 

Shattuck,  A.  F May,  1905 

Chief  Chemist  The  Solvay  Process  Co.,  Detroit,  Mich. 

Shattuck,  J.  D  May,  1898 

Manager  Suburban  Gas  Co.  of  Philadelphia,  517  Market  street, 
Chester,  Pa. 

Shearn,  John May,  1902 

Brown  Palace  Hotel,  Denver,  Col. 

Shelton,  F.  H May.  1889 

Gas  Engineer  and  Secretary  various  Gas  Companies,  Fifteenth  and 
Chestnut  streets,  1004  Pennsylvania  Building,  Philadelphia,  Pa. 

Shepard,  F.  C May,  1905 

Superintendent  Minneapolis  Gas  Co.,  Minneapolis,  Minn. 

Shockley,  Ben.  J May,  1905 

Manager  and  Treasurer  Albert  Lea  Light  and  Power  Co.,  Albert  Lea, 
Minn. 
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Shumway,  J.N ^^y>  1905 

Manager  Gas  and  Electric  Co.,  Taylorsvillc,  111. 

Sinsel,  Otis  A May,  1905 

Results  Foreman  Detroit  Gas  Co.,  Detroit,  Mich. 

Slade,  Richard  E May,  1901 

General   Manager  and  Treasurer  Gas  Light  Co.,   700  Main  street^ 
Hartford,  Conn. 

Slater,  A.  B May,  1894. 

558  Fifth  avenue.  New  York  City. 

Sloan,  J.  C May,  190a 

Superintendent  Gas  Co.,  Port  Huron,  Mich. 

Small,  J.  C May,  1889 

Secretary  and  Treasurer  Gas  Light,  Coal  and  Coke  Co.,  Aurora,  Ind. 

Soden,  W.  T May.  1887 

Director  Electric  Light  and  Gas  Co.,  Emporia,  Kas. 

Sombart,  W.  E May,  1899 

Secretary  and  Treasurer  Sombart  Gas  Co.,  Booneville,  Mo. 

Speer,  R.  I May,  1902 

Secretar>'  and  Manager  Pulaski  Gas  Light  Co.,  Little  Rock,  Ark. 

Spencer,  F.  S May,  1899 

411  Manhattan  avenue.  New  York  City. 

Spinning,  W.  V May,  1903 

Manager  Peru  American  Gas  Co.,  17  West  Third  street,  Pern,  Ind. 

Springer,  E.  S May,  1903 

Manager  Leavenworth  Light  and  Heating  Co.,  Leavenworth,  Kas. 

Stacey,  James  E May,  1894 

President  and  General  Manager  Stacey  Manufacturing  Co.,  Elmwood 
Place,  Ohio. 

Stacey,  J.  Frank * May,  1896 

SuperiHtendent  and  General  Manager  Gas  Co.,  Nashville,  Tenn. 

Stannard,  Clare  N June,  1904 

Contracting  Agent  Denver  Gas  and  Electric  Co.,  415  Seventeenth 
street,  Denver,  Col. 

Steinwedell,  Carl  S May,  1905 

Care  Electric  &  Power  Co.,  Butte,  Montana. 

Steinwedell,  George June,  1904 

Statistician  Denver  Gas  and  Electric  Co.,  Denver,  Col. 

Steinwedell,  William May.  1887 

Quiiicy,  111. 

Steinwe<lell.  W.  K  May,  1899 

Sccrt'tarv  The  (;as  Machiiury  Co.,  719  Citizens  Building,   Cleveland, 
Ohio. 
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Stephens,  A.  K  „ May,  1901 

Superintendent  Gas  Light  and  Fuel  Co.,  Nyack,  N.  Y. 

Stephens,  H.  H May,  1899 

Secretary  and  Manager  Brookfield  Gas,  Electric  and  Heating  Co., 
Brookfield,  Mo. 

Stiles,  A.  K May,  1892 

President  Streator  Gas  and*Ltght  Co.,  Streator,  111.  ^ 

Stiles,  H.  B May,  1905 

Auditor  St.  Paul  Gas  Light  Co.,  St.  Paul  Minn. 

Strain,  G.  A May,  1901 

Superintendent  New  York  and  Queens  Gas  Co.,  Flushing,  N.  Y. 

Stratton,  C.  J May,  1905 

Salesman  Peoples  Gas  Light  and  Coke  Co.,  Chicago,  111. 

Strohn,  Clarence  B May,  1905 

District  Manager  Western  United  Gas  and  Electric  Co.,  Aurora,  111. 

Strohn,  R.  N June,  1904 

Treasin-er  Western  United  Gas  and  Electric  Co.,  Aurora,  111. 

Sullivan,  R.  B June,  1904 

Secretary  and  Treasurer  Denver  Gas  and  Electric  Co.,  Denver,  Col. 

Summers,  George May,  1900 

Assistant  Engineer  with  Peoples  Gas  Co.,  1147  Lurt  avenue,  Rodger 
Park,  Chicago,  111. 

Summers,  Louis  D May,  1901 

Superintendent  United  Gas  and  Electric  Co.,  253  Spring  street,  Jeffer- 
sonville,  Ind. 

Swann,  Harry  R May,  1891 

Chief  Inspector  Louisville  Gas  Co.,   1022  Floyd  street,  Louisville,  Ky. 

Sweetman,  M.  M May,  1897 

Superintendent  Kansas  Natural  Gas  Co.,  1526  Wabash  avenue,  Kansas 
City,  Mo. 

Taylor,  Baukson May,  1898 

London,  England. 

Taylor,  George  H May,  1883 

Secretary,  Treasurer  and  Superintendent  Warren  Gas  Light  Co.,  209 
Main  street,  Warren,  Ohio. 

Templeton,  E.  S May,  1899 

Attorney  at  Law  and  President  Greenville  Gas  Co.,  Greenville,  Pa. 

Thwing,  0.0 May,  1893 

Superintendent  West  End  Works,  Cincinnati  Gas  and  Electric  Co. , 
Cincinnati,  Ohio. 

Tippey ,  B.  O May,  1899 

Superintendent  of  Manufacture  Detroit  City  Gas  Co.,   Detroit,  Mich. 
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Traver,  A.  F.  May,  1905 

Superintendent  Manufactures,  Grand  Rapids  Gas  Co.,  Grand  Rapids, 
Mich. 

Travis,  F.  M.  May,  1902 

Treasurer  Torrington  Electric  Co.,  58  Church  street,  Torrington,  Conn. 

Tucker,  C.  A June,  1904 

Assistant  Secretary  Rochester  Railway  and  Light  Co.,  Rochester,  N.Y. 

Tumeaure,  F.  E May,  1905 

Dean  College  of  Engineers  University  of  Wisconsin,  Madison,  Wis. 

Turner,  Thomas May,  1891 

President  and  General  Manager  City  Railway,  Gas  and  Electric  Light 
Co.,  Charlestown,  S.  C. 

Vance,  S.  M. June,  1904 

Superintendent  Bristol  Gas  and  Electric  Co.,  416  State  street,  Bristol, 
Tenn.  Va. 

Vollum,  Wm.  Hobson   May,  1903 

General  Superintendent  Suburban  Gas  Co.,  Chester,  Pa. 

von  Maur,  J.  D June,  1904 

Superintendent  Street  Department  Laclede  Gas  Co.,  716  Locust  street, 
St.  Louis,  Mo. 

Wakeman,  A.  E June,  1904 

Superintendent  Glens  Falls  Gas  and  Electric  Light  Co.,  32  Warren 
street.  Glens  Falls,  N.  Y. 

Walbridge,  H.  D May,  1889 

Banker,  7  Wall  street,  New  York  City. 

Wallace,  William  Sept.  1878 

Superintendent  Lafayette  Gas  Co.,  Lafayette.  Ind. 

Walker,  Edwin  M May,  J899 

Manager  Gas  and  Electric  Co.,  416  State  street,  Bristol,  Tenn. 

Walker,  Sidney  R May,  1901 

As-istant  Superintendent  Station   "A"   Laclede  Gas  Light  Co.,    148 
Rutger  street,  St  Louis,  Mo. 

*  Walsh.  James  T May,  1903 

Gas  Engineer  Western  Electric  Co.,  575  West  Adams  street,  Chicago,  111. 

W^alters,  B.  S May,  1902 

C.  H.  Leist  Co.,  Philadelphia.  Pa. 

Wainright,  Arthur  V May,  1901 

Superintendent  Norwalk  District  Conn.   Railway  and  Lighting  Co., 
South  Norwalk,  Conn.     Box  365. 

Waring,  George  H.  May,  1901 

Superintendent  Omaha  Gas  Co.,  Twentieth  street  and  Lincoln  avenue, 
Omaha,  Xch. 

Warmington,  Daniel  R  May,  1891 

Vice  President  and  General  Manager  The  Peoples  Gas  Light  Co.,  410 
Pearl  street,  Cleveland,  Ohio. 
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Warmington,  George  H May,  1899 

President  The  Peoples  Gas  Light  Co.,  410  Pearl  street,  Cleveland,  Ohio. 

Wamking,  George May,  1900 

Secretary  Gas  Co.,  Berlin,  Wis. 

Watt,  Robert June,  1904 

*  Address  Unknown. 

West,  William  D , May,  1901 

445  Second  avenue,  Detroit,  Mich. 

Westcott,  J.  T May,  1894 

Manager  Economical  Gas  Apparatus  Construction  Co.,  19  Abingdon 
street,  Westminster,  S.  W.,  London,  England. 

Wheeler,  Fred.  B May,  1902 

Gas  Engineer  Semet-Solvay  Co.,  Syracuse,  N.  Y. 

Whipple,  Henry  S May,  1888 

Manager  Rockford  Gas  Light  and  Coke   Co.,  201   Mulberry  street, 
Rockford,  111. 

White,  W.  F June,  1904 

Vice-President  The  North  American  Gas  Co.,  30  Broad  street.  New 
York. 

Whitcomb,  H.  D.  Jr June,  1904 

General  Manager  Gas  Department  Public  Service  Corporation  of  N.  J., 
575  Broad  street,  Newark,  N.  J. 

Whitfield,  Albert June,  1904 

Gas  Light  Contractor,  79  South  Clark  street,  Chicago,  111. 

Whitted,  Thomas  B June,  1904 

Care    Westinghouse    Machine    Co.,     1225    Chemical    Building,    St. 
Louis,  Mo. 

Whitton,  W.  H June,  1904 

Purchasing  Agent  Laclede  Gas  Light  Co.,  St.  Louis,  Mo. 

Whysall,  George ! ' May,  1894 

General  Manager  Columbus,  Delaware  and  Marion  Ry.  Co.,  Columbus, 
Ohio. 

Wilkinson,  A.  L May,  1905 

Secretary  and  Treasurer  Goshen,  Indiana,  Gas  Co.     Address  402  Union 
Trust  Building,  Detroit,  Mich. 

Williams,  L.  S ■  May,  1901 

Manager  The  W.  G.  I.  Co.,  27  North  Third  street,  Harrisburg,  Pa. 

Williamson,  John .' May,  1891 

Consulting  Engineer  Peoples  Gas  Light  and  Coke  Co.,  157  Michigan 
avenue,  Chicago,  111. 

Witherby,  Edwin  E May,  1898 

General  Manager  United  Gas  and  Electric  Co.,  40  Wall  street,  New 
York  City. 

Wolff,  S.  E May,  1905 

Manager  Gas  Co.,  Saginaw,  Mich. 
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Woods,  George  E May,  iS^ 

Engineer  of  Manufacture  Consolidated  Gas  Co.,  4  Irving  Place,  New^ 
York  City. 

Woodward,  Ralph May,  1893. 

General  Manager  Pittsfield  Coal  Gas  Co.,  Pittsfield,  Mass. 

Wortendyke,  I.  F May,  1905. 

Superintendent  New  Gas  Light  Co.,  Janesville,  Wis. 

Wright,  E.  J.  H May,  1905. 

Secretary  Northwestern  Gas  Light  and  Coke  Co.,  Oak  Park,  111. 

Young,  James  M.  H May,  1905. 

Superintendent  Joplin  Gas  Co.,  Joplin,  Mo. 

Young,  John May,  1892- 

Consulting  Superintendent  Allegheny  Heating  Co.,  603  West  Diamond 
street,  Allegheny,  Pa. 

Young,  Peter May,  1892- 

Secretary  Conneaut  (Ohio)  Gas  Light  and  Fuel  Co.,  202  Lewis  Build- 
ing, Pittsburg,  Pa. 

Young,  P.  S May,  1900- 

763  Broad  street,  Newark,  N.  J. 

Young,  Robert May,  1892 

Manager  Gas  Co.,  Cheboygan,  Mich. 

Zeek,  C.  F May,  1901 

Superintendent  Pensacola  Gas  Co.,  25  and  27  East  Garden  street,. 
Pensacola,  Fla. 
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Alcott,  F.  L May,  1900- 

Second  Vice-President  American  Stove  Co.,  care  Standard  Lighting 
Co.,  Cleveland,  Ohio. 

Ambler,  Thomas  M May,  1901 

Manager    St.   Louis  Department  Welsbach  Co.,    loii   Olive  street, 
St.  Louis,  Mo. 

Asendorf,  Carl May,  1905 

Representative  Maryland  Meter  Co.,  Chicago,  111. 

Barbour,  George  H June,  1904 

Vice-President   and    General    Manager   The    Michigan    Stove    Co., 
Detroit,  Mich. 

Barbour,  W.  T May,  1901 

President  Detroit  Stove  Works.  Detroit,  Mich. 

Barnes,  George  W May,  1900 

Salesman  Equitable  Meter  Co.,  434-444  First  avenue,  Pittsburg,  Pa 

Bartlett,  F.  V June,  1904 

General  Manager  Ideal  Manufacturing  Co.,  Detroit,  Mich. 

Best,  F.  W, May,  1901 

Manufacturers  Agent  Gas  and  Electric  Fixtures.    Address  No.    17, 
City  National  Bank  Building,  Utica,  N.  Y. 

Black,  Ben.  Alten May,  1905 . 

Advertiser,  11 1  World  Building,  New  York  City. 

Bigelow,  Lucius  S June,  1904 

President  Light  Publishing  Co.,  265  Broadway,  New  York  City,  N.  Y. 

Bingham,  Robert  W June,  1904 

Traveling  Representative  for  Welsbach  Lighting  Co.,  of  America,  218 
LaSalle  street,  Chicago,  111. 

Borst,  Emil May,  1905 

Representative  Bartlett,  Hayward  Co.,  Baltimore,  Md. 

Brewer,  Robert  R June,  1904 

President  Brewer-Clark  Co.,  714  North  Taylor  street,  St.   Louis,  Mo. 

Brill,  Alfred  P June,  1904 

Assistant  to  President,  Rund  Manufacturing  Co.,  340  Second  avenue, 
Pittsburg,  Pa. 

Brown,  C.  H May,  1905 

President  Brown  &  Wortham  Co.,  Dcs  Moines,  la. 

Brownell,  E.  E May,  1905 

B.  E.  E.,  Consulting  Electrical  Engineer,  Dayton,  Ohio.     Business 
address,  157  Michigan  avenue,  Chicago,  111. 

Buckley,  John  C May,  1899. 

Traveling  Salesman  George  M.  Clark  &  Co.,   72   East  Lake   street, 
Chicago,  111. 
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Buel,  Theodore  D May,  191 

President  Detroit  Meter  Co.,  Detroit,  Mich. 

Callahan,  A.  F May,  i^ 

President  Outlook  Envelope  Co  ,  1355  Railway  Exchange,  Chicago,  U 

CaUenbach,  Dr.  J.  Anton,  Ph.  D May,  185 

718  Niagara  avenue,  Sheboygan,  Wis. 

Carpenter,  H.  A May,  185 

Engineer  Riter-Conley  Manufacturing  Co.,  Pittsburg,  Pa. 

Carney,  M.J May,  190 

General  Manager  Acetylene  Manufacturing  Co.,  157  Michigan  avenue 
Chicago,  111. 

Carter,  Thomas  B May,  190 

Engineer  City  Lighting,  326  City  Hall,  St.  Louis,  Mo. 

Clark,  George  M May,  189 

Manufacturer  of  Gas  Stoves,  72  Lake  street,  Chicago,  111. 

Clayboume,  C.  W May.  189 

General  Manager  Clayboume  Burner  Co.,  Oil  and  Gas  Saving  Appli 
ances,  1770  Old  Colony  Building,  Chicago,  111. 

Collins,  David  J May,  189 

Sales  Agent  The  United  Gas  Improvement  Co.,   1403   Arch   street 
Philadelphia,  Pa. 

Collins,  Harry  S May,  190, 

Assistant  General  Manager  Woodward  &  Tieman  Co  ,  St,  Louis,   Mo 

Collins,  Warren June,  190. 

Stamford  Gas  Stove  Co.,  Stamford,  Conn. 

Corbus,  F.  G May,  189: 

Manager  Welsbach  Co.,  Philadelphia,  Pa. 

Cressler,  George  H ^lay,  190^ 

Secretary  Kerr,  Murray  Manufacturing  Co.,  Fort  Wayne,  Ind. 

Cruse,  Arthur  R May,  190^ 

President  Cruse  &  Kemper  Co.,  1205  Girard  Building,  Philadelphia.  Pa 

Darling,  William  S May,   i9o« 

Manager  Practical  Gas  Construction  Co.,  North  Chicago,  111. 

Day,  Krnest  D May,  190: 

Address  unknown. 

Dean,  Mark June,  190^ 

1 16  Nassau  street.  New  York.     Box  913. 

Dickel,  W.  L May,  1901 

Young's  Hotel,  Boston,  Mass. 

Dickey,  E.  S May,  190' 

Treasurer  Maryland  Meter  Co.,  Baltimore,  Md. 
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Dickey,  PS May,  1889 

Agent  Maryland  Meter  and  Manufacturing  Co.,  Baltimore,  Md. 

Dods,  John  C May,  1900 

Superintendent  and  Engineer  Edgar  Zinc  Co.,  Cherryvale,  Kas. 

Douglas,  R.  C May,  1905 

Gas  Engineer,  804  Rector  Building,  Chicago,  111. 

Dresser,  S.  R May,  1903 

Manufacturer  of  Couplings  and  Specialties  for  Gas  and  Water  Lines, 
Bradford,  Pa. 

Dwyer,  Francis  T May,  1897 

Vice-President  and  Secretary  The  Ideal  Manufacturing  Co.,  Detroit, 
Mich. 

Eaton,  Alfred  B May,  1896 

Western  Sales  Agent  United  Gas  Improvement  Co. ,  70  Wabash  avenue, 
Chicago,  111. 

Eilbeck,  A.  B May,  1896 

40  Wall  street,  New  York  City. 

Eisner,  Joseph  M June,  1904 

President  The  Instantaneous  Water  Heating  Co.,  153-159  South  Jeffer- 
son street,  Chicago,  111. 

Elliott,  H.  J May,  1900 

Sale   Agent   Pittsburg   Coal  Co.,   203  Railway  Exchange   Building, 
Chicago,  111. 

Flinn,  Charles  F May,  1905 

Salesman  Westinghouse  Machine  Co.,  171  LaSalle  street,  Chicago,  111. 

Flower,  Walter  h  May,  1905 

Steam  Specialties,  51 11  Vernon  avenue,  St.  Louis,  Mo. 

Fuertado,  R.  S May,  1905 

General  Superintendent  Western  Gas  and  Investment  Co.,  Chicago,  111. 

Gassett,  A.  L May,  1894 

Secretary  of  Economy  Stove  Co. ,  Cleveland,  Ohio. 

Gilman,  George  P.,  Jr May,  1903. 

Vice-President  Lindsay  Light  Co.,  195-197  Michigan  street,  Chicago, 
III. 

Green,  J.  L May,  1905 

Vice-President  Laclede  Fire  Brick  Co.,  St.  Louis,  Mo. 

Gregory,  George  H May,  1905 

149  Church  street,  New  York  City. 

Guldlin,  O.  N May,  1888 

President  The  Western  Gas  Construction  Co.,  535  West  Berry  street, 
Ft.  Wayne,  Ind. 

Harper,  H.  D May,  1886 

Manager  Chicaj^o  Branch,   D.   McDonald  &  Co.,  99  South  Jefferson 
street,  Chicago,  111. 
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Hayward,  S.  F May,  1891 

Secretary  and  Treasurer  Connelly  Iron  Sponge  and  Governor  Co., 
395  Broadway,  New  York. 

Healan,  R.  H May,  1905 

Acetylene  Co.,  157  Michigan  avenue,  Chicago,  111. 

HefiFem,  Charles  S June,  1904 

The  Enos  Co.,  371  Fifth  avenue,  New  York. 

Helme,  William  E May,  1889 

Of  Helme  &  Mcllhenny,  1339  Cherry  street,  Philadelphia,  Pa. 

Henderson,  E.  H May,  1895 

Address  unknown. 

Henry,  W.  G May,  1899 

Vice-President    Detroit    Stove    Works,    2921   South   LaSalle  street, 
Chicago,  111. 

Hicks,  George  C,  Jr June,  1904 

Engineer  P.  H.  &  F.  M.  Roots  Co.,  Connersville,  Ind. 

Higgins,  CM May,  1890 

Standard  Oil  Co.,  26  Broadway,  New  York  City. 

Hobdell,  George,  Jr May,  1905 

Manager  Phoenix  Meter  Co.,   2834  Elsworth  street,  Philadelphia,  Pa. 

Hopton,  L.  R.  ( M.  E. ) June,  1904 

Superintendent  The    Enos   Co.,  Makers    of  Lighting  Fixtures,  371 
Fifth  avenue,  New  York  City. 

Horton.  A.  W May,  1905 

Western   Sales  Agent  Pittsburg  Coal  Co.,   203  Railway  Exchange, 
Chicago,  111. 

Huls^nt,  Frank  T May,  1905 

Manager  Child,  Hulswit  &  Co.,  411  Michigan  Trust  Building,  Grand 
Rapids,  Mich. 

Isbell,  Charles  W May,  1894 

President  Isbell- Porter  Co.,  257  Broadway,  New  York. 

Jacobs,  Charles  H May,  1896 

Secretary,  Treasurer  and  General  Superintendent  Detroit  Meter  Co., 
Detroit,  Mich. 

Jenks,  L.  B May,  1905 

Sales  Agent   Youngstown   Iron   Sheet   &  Tube   Co.,   937   Marquette 
Building,  Chicago,  111. 

Johnston,  E.  D May,  1899 

President  and  General  Manager  P.  H.  &  F.  M.  Roots  Co.,  Conners- 
ville, Ind. 

Johnston,  F.  G May,  1905 

Superintendent  Welsbach  Co.,  loi  East  Sixth  street,  St.   Paul,   Minn. 

Kahn,  La/iird May,  1896 

Stove  Manufacturers  F.  and  L.  Kahn  &  Bros.,  Hamilton,  Ohio. 
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Kellum,  Benjamin  J May,  1903 

Western  Manager  Welsbach  Co.,  68-70  Wabash  avenue,  Chicago,  111. 

Keech,  George  C. May,  1901 

Secretary  Empire  Electric  Supply  Co.,  334  Dearborn  street,  Chicago,  111. 

Lea,  Henry  I., May,  1903 

Gas  Engineer  The  Westinghouse  Machine  Co.,  East  Pittsburg,  Pa. 

Leakey,  N.  G May,  1901 

Assistant  Secretary  Michigan  Ammonia  Works,  Detroit,  Mich. 

Leavenworth,  Mark June,  1904 

Western    Manager    Rund    Manufacturing    Co.,    307    Wood    street, 
Pittsburg,  Pa. 

Leiter,  Joseph May,  1905 

Coal  Miner,  81  South  Clark  street,  Chicago,  111. 

Leonard,  W.  H May,  1900 

Department  Manager  Standard  Oil  Co.,  5  Wabash  avenue,  Chicago,  111. 

Lindsay,  Charles  R.  Jr. , May,  1900 

Piesident  Lindsay  Light  Co.,  195-197  Michigan  street,  Chicago,  III. 

Lockwood,  W.  A May,  1905 

Western  Salesman  Ringen  Stove  Co.,  St.  Louis,  Mo. 

Logan,  William  J May,  1891 

President  Logan  Iron  Works,  Commercial  and  Clay  streets,  Brooklyn, 
E.  D,  New  York. 

Lotz,  Alfred June,  1904 

Mechanical   Engineer  with  American    Blower  Co.,   1550    Marquette 
Building,  Chicago,  111. 

Lovett,  Edward  C May,  1905 

Salesman  William  M.  Crane  Co.,  100  Wisconsin  avenue.  Oak  Park,  111. 

MacDonald,  Albert June,  1904 

Superintendent  Metric  Metal  Works,  Erie,  Pa. 

Marquis,  P.  S May,  1890 

Manager  Barrett  Manufacturing  Co.,    1100  Fullerton   Building,  St. 
Louis,  Mo. 

Martin,  J.  H.  T May,  1902 

President  The  J.  H.  T.  Martin  Co.,  198  West  Broadway,  New  York  City. 

Martin,  W.  W June,  1904 

Lindsay  Light  Co.,  11 13  Pine  street,  St.  Louis,  Mo. 

Mayer,  Frederick  J May,  1885 

Mechanical  Engineer  Bartlett,  Hay  ward  &  Co.,  Scott  and  McHenry 
streets,  Baltimore,  Md. 

McDonald,  Donald May,  1899 

Manager  D.  McDonald  &  Co.,  51  Lancaster  street,  Albany,  N.  Y. 

Mcllhenny ,  John May,  1884 

Meter  Manufacturer,  1339  Cherry  street,  Philadelphia,  Pa. 
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Melcher,  C.  W May,  i 

Western  Manager  IngersoU,  Sargeant  Co.,  Chicago,  111. 

Merrifield,  L.  L May,  i 

Gas  Engineer,  157  Dowling  avenue,  Toronto,  Canada. 

Miller,  Fred  A June,  i' 

Manager  S.   R.   Dresser's  Coupling    Business,    208    South    aven 
Bradford,  Pa. 

Milsted,  William  N May,  il 

Eleventh  avenue  and  Forty-seventh  street,  New  York  City. 

Moon,  O.  P May,  u 

Manager  Standard  Lighting  Co.,  Cleveland,  Ohio. 

Morava,  W May,  iJ 

President  Morava  Construction  Co.,  1245  Marquette  Buildingr,  Chicai 

111. 

Mordue,  Thomas  N May,  li 

Coal   Merchant    and  Resident    Manager  for    Castner,    Curran    a 
Bullitt,  Old  Colony  Building,  Chicago,  111. 

Mueller,  Henry * May,  15 

Vice-President  H.  Mueller  Manufacturing  Co.,  Decatur,  111. 

Olmsted,  George  G June,  19 

With  Farson,   Leach  &  Co.,   Investment    Securities,    140    Dearbo 
street,  Chicago,  111. 

Ordway,  Lucius  P Ma^*,  19 

General  Manager  of  Crane  &  Ordway,  St.  Paul,  Minn. 

Osborn,  II.  11 Juue,  19 

Salesman  Michigan  Stove  Co.,  36  Loomis  street,  Chicago,  111. 

Osius,  Georj^e May,  i& 

Secretary  and  Treasurer  Michigan  Ammonia  Works,  Detroit,  Mich. 

Parker.  G.  W May,  i^ 

Ivastern    A^ent   Parker-Russell    Mining  and   Manufacturing    Co  ,   . 
Broadway,  New  York  Citv. 

Patlan,  W.  II May,  i9< 

Gas  luigineer,  6109  Washington  avenue,  Chicago,  111. 

Payne,  F.  II May,  19c 

Maiia^a^r  Metric  MeUil  Works,  143  Fast  Sixth  street,  Erie,  Pa.       p.  c 
Box  472. 

Persons.  I'.  R May.  18^ 

Rei)resentative  Maryland  Meter  Co..  317  South  St.  Clair  street,  Toledo 
Ohio. 

Plantinj^'a,  P     May,  19c 

Presi(Uiit  The  Gas  Machinerv  Co..  719  Citizens  Building,  Clevelant 
Ohio. 

Piatt,  E.  S May,  i8c 

Address  I'nknown. 
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Peterson,  Carl  H   May,  1900 

Assistant  General  Acrent  Safety  Car  Heating  and  Lighting  Co.,  1017 
Monadnock  Building,  Chicago,  111. 

Polk,  Roger  W May,  1905 

Gas  Engineer,  Laclede  Fire  Brick  Manufacturing  Co.,  St.  Louis,  Mo. 

Porter,  R.  G May,  1905 

Engineer,  Riter,  Cpnley  Manufacturing  Co. ,  Pittsburg,  Pa. 

Pratt,  Henry May,  1905 

Boiler  &  Machine  Co.,  875  South  Halsted  street,  Chicago,  111. 

Prendergast,  Daniel  J May,  1897 

General  Superintendent  Welsbach  Street  Lighting  Co.,  of  America, 
318  West  42nd  street.  New  York  City. 

Printz,  Charles  H May,  1905 

Sales  Agent  Western  Gas  Construction  Co.,  Fort  Wayne,  Ind. 

Puffer,  W.  L May,  1901 

Care  J.  B.  Frahui  Co.,  Wholesale  Coal,  Davenport,  Iowa. 

Reilly,  James  A May,  1 901 

Traveling  Salesman  The  Queen  City  Coal  Co.,  Fifth  and  Freeman 
avenue,  Cincinnati,  Ohio. 

Reynolds,  M.  G June,  1904 

President  and  General  Manager  The  Johnson-Reynolds  Co.,  Anderson, 
Ind. 

Russell,  Daniel  R May,  1883 

Vice-President  Parker-Russell   Mining  and   Manufacturing  Co.,   417 
Pine  street,  St.  Louis,  Mo. 

Schall,  H.  D May,  1903 

Salesman  Detroit  Stove  Works,  2921  South  LaSalle  street,  Chicago,  III. 

Scott,  Thomas  J May,  1905 

Iron  &  Coal,  1623  Locust  street,  St.  Louis,  Mo. 

Seeger,  Robert May,  1905 

District  Manager  Welsbach  Street  Lighting  Co.,  of  America,  712  Roe 
Building,  St.  Louis,  Mo. 

Sherburne,  Joseph  M May,  1905 

With  Edward  Miller  &  Co.,  48  LaSalle  street,  Chicago,  111. 

Shirra,  John  C May,  1903 

Western  Sales  Agent  The  New  Gas  Progress  Range  Co.,  457  Cass 
street,  Milwaukee,  Wis. 

Stacey,  A.J. May,  1900 

Representative  Stacey  Manufacturing  Co.,  239  Mill  street,  Cincinnati, 
Ohio. 

Stadelman,  W.  A June,  1904 

Manager  Well  man-Sea  ver  Morgan  Co.,  42  Broadway,  New  York. 

Stephens,  J.  G May,  1897 

General  Sales  Agent,  306  Shetland  avenue,  Pittsburg,  Pa. 

Steward,  Robert  Bruce May,  1900 

Vice-President  The  D.  M.  Steward  Manufacturing  Co.,  Chattanooga, 
Tenn. 

42 
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Strain,  J.  ,R May,  1905 

Salesman  Rathbone,  Lard  &  Co.,  Chicago,  111. 

Stratton,  S.  S* May,  1887 

Agent  Maryland  Meter  Co.,  88-92  West  Jackson  Boulevard,  Chicago,  111. 

Tracy,  Joseph  F May,  1905 

Representative  Meyer  Supply  Co.,  22  South  street,  St.  Louis,  Mo. 

Tarvin,  R.  J May,  1885 

Secretary  and  Treasurer  The  Stacey  Manufacturing  Co.,  Elmwood 
Place,  Ohio. 

Terhune,  Charles  F May,  1900 

Vice-President  William  M.  Crane  Co.,  1133  Broadway,  New  York. 

Ummach,  Charles  E May,  1905 

Secretary  and  Treasurer  R.  Williamson  &  Co.,  88-92  West  Washington 
street,  Chicago,  111. 

Van  Wie,  Edwin  G May,  1893 

Manager  Department  of  Gas  Appliances,  Detroit  Stove  Works,  1320 
Jefferson  avenue,  Detroit,  Mich. 

Whirl,  J.  J May,  1895 

Ideal  Manufacturing  Co.,  73  Brainard  street,  Detroit,  Mich. 

Whitaker,  M.  C May,  1905 

General  Superintendent  Welsbach  Co.,  Gloucester,  New  Jersey. 

Whittenmore,  Clinton  L June,  1904 

Manager  Western   Branch   Monarch   Water  Heater  Co.,  1232  Olive 
street,  St.  Louis,  Mo, 

Wickham,  E.  F June,  1904 

Ziegler  Coal,  724  Commercial  Building,  St.  Louis,  Mo. 

Wickham,  Leigh May,  1892 

Agent  Parker-Russell  Mining  and  Manufacturing  Co.,  417  Pine  street, 
St.  Louis,  Mo. 

Wilkins,  John  T June,  1904 

Mechanical  Engineer  of  The  Connersville  Blower,  Co.,  Connersville.Ind. 

Witherden,  G.  M May,  1892 

Representative  John  J.  Griffin  &  Co.,  15 13  Race  street,  Philadelphia,  Pa. 

Woodward,  Walter  B May,  1905 

Vice-President  Woodward  &  Tiernan  Ptg.  Co.,  5108  Raymond  avenue, 
St.  Louis,  Mo. 

Wortham,  F.  L May,  1905 

Secretary  and  Treasurer  Brown  &  Wortham  Co.,  Contractors  of  Gas 
Plants,  Des  Moines,  Iowa. 

Zitzewitz,  Herman May,  1905 

President  National   Machine   Works,   Sheffield  and  North  avenue, 
Chicago,  111. 

Honorary  Members 8 

Active  Members 437 

Associate  Members I45 

Total 590 
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MEMBERS  DECEASED. 

Kerr  Murray Fort  Wayne,  Ind   .  .  May     6,   1880 

*Thos.  Butterworth Rockford,   111 April    5,   1885 

Geo.  E.  Downing New  York  City 1885 

t Alfred  Odiome No  date  of  death  or  city. 

fT.  E.  Scobeg No  date  of  death  or  city. 

tJos.  M.  McLean l^o  date  of  death  or  city. 

*J.  O.  King Jacksonville,  111 April  16,   1887 

N.  W.  Jones 1887 

J.  M.  Murphy Baltimore,  Md Aug.   25,  1888 

J.  G.  Miller Green  Bay,  Wis.  .  .   Mar.     2,   1889 

Thos.  Smith Grand  Rapids.Mich.  Mar.     5,   1889 

F.  M.  Roots Connersville,  Ind. .  .Oct.    25,   1889 

*E.  J.  King Jacksonville,  111   . .   Oct.    28,   1889 

*John  Fullagar San  Jose,  Cal.  ....   April  29,   1890 

Theobald  Forstall Chicago,  111 Jan.    19,  1890 

S.  H.  Douglas Ann  Arbor,  Mich .   Aug.  26,  1890 

Frank  Beck Galveston,  Tex, .  .  .Sept.  14,   1890 

Enoch  Veal Boonville,  Mo. ....   Nov.  10,  1890 

R.  Woodmansee Davenport,  Iowa .  .  .  Dec.      5,   1890 

W.  H.  Down New  York  City Feb.    15,   1891 

E.  M.  Starr Richmond,  Ind April  28,   1891 

E.  M.  Russell   St.  Louis,  Mo May   28,   1891 

G.  A.  Hyde,  Jr Cleveland,  O June   11,  .1891 

Edwin  Lee  Brown Chicago,    111 July    21,   1891 

Samuel  Pritchett Nashville,  Tenn.  .  .   Sept.  21,   1891 

Geo.  Shepard  Page New  York  City.  .  .   Mar.  26,   1892 

G.  A.  Mcllhenny Washington.  D.  C.  Oct.    16,   1892 

J.  J.  Griffin Philadelphia,   Pa.  .   Oct.    22,   1892 

Geo.  W.  Ewing East  St.  Louis,  111.   Dec.    18,   1892 

J.  F.  Rodgers New  Decatur,  Ala.   Dec.   31,   1892 

H.  S.  Walbridge Toledo,  O Jan.       i,   1893 

Peter  E.  DeMill,  Jr Detroit,  Mich June  27,   1893 

Henry  C.  Felt Cincinnati,  O Jan.     10,   1895 

Geo.  H.  Wells Nashville,  Tenn        Jan.    26,   1895 

Hon.  Jos.  Russell  Thomas.   New  York  City  . .  .  .Nov.  28,   1896 

Richard  Spencer  Burlington,  Iowa. .   Oct.    16,   1896 

Geo.  S.  Harris Mansfield,  O June   14,   1897 

A.  E.  Smythe Chicago,    111 July     9,  1897 

*  Past  Presidents. 

t  Reported  at  1886  Meeting. 
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J.  D.  Thompson St.  Louis,  Mo Feb.  15,    1898 

H.  C.  Balcom Winona,  Minn .....  Feb.  1 1 .   1899 

B.  P.  Holmes Youngstown,  O.  .  .   Feb.  13,   1899 

Jerome  Croul Detroit,  Mich Sept.  26,    1899 

James  Gardner,  Jr Pittsburgh,  Pa Jan.  16,   1900 

James  M.  Starr Richmond,  Ind.  .  .  .   June  9,   1900 

Henry  Renshaw Cincinnati,  O June  30,    1900 

M.  J.  Payne Kansas  City,  Kan.  July  17,   190a 

*Geo.  Treadway  Thompson  .Denver,  Colo Oct.       i,   1900 

H.  Wilkiemeyers Evansville,   Ind.  .  .  .Nov.  20,   1900 

D.  L.  Cathels Louisville,  Ky Nov.  21,   190a 

F.  O.  Ellsworth Chicago,    111 Jan.      9,   1901 

Trumbull  Russell St.  Louis,  Mo May   26,   1901 

Wm.  E.  Barrows Philadelphia,  Pa.  .   July    30,  1901 

Wni.  Wallace  Goodwin  .  .  .  .Bordentown Oct.      6,    1901 

*E.  H.  Jenkins San  Antonio,  Tex.  June  25,    1902 

Julius  Buss Milwaukee,  Wis.  .  .   Nov.  23,    1902 

H.  B.  Leach Taunton,  Mass July   25,    1903 

A.  S.  Bushnell Springfield,  O June   15,    1904 

Thomas  Littlehales Syracuse,  N.  Y April  10,    1904 

C.  W.  Blodget New  York  City  .  .  .   Aug.  25,    1904 

A.  Hickenlooper Cincinnati,  O May    12,    1904 

A.  B.  Slater Providence,  R.  I. .  .   June  26,    1904 

Wm.  Henry  White New  York  City  .  .  .   July      3,    1904 

Oscar  B.  Webber New  York  City  .  .  .   Sept.  16,    1904 

Charles  K.  Hess Jefferson  City,  Mo. .    Dec.   22.    1904 

F.  K.  Gallaj^her Shrevesport,  La.       .Aug.  16,    1904 

*James  Somerville Indianapolis,  Ind.     Feb.    13,    1905 

A.  H.   Branch Oklahoma  City  .... 


*  Past  Pie.sidents. 


CONSTITUTION  AND  BY-LAWS 

OF  THE 

Western  Gas  Association 


PREAMBLE. 


Whereas,  It  is  necessary  that  those  to  whom  is  intrusted  the 
manufacture  and  sale  of  gas  for  illuminating  and  other  purposes, 
should  endeavor  by  every  means  within  their  power,  to  improve 
its  quality  to  the  highest  and  reduce  its  cost  to  the  lowest  prac- 
tical limit,  thereby  meeting  the  just  expectation  of  both  producer 
and  consumer;  and,  believing  that  by  united  action  only,  can 
results  so  desirable  be  accomplished,  we  do  hereby  ordain  and 
establish  this  constitution  for  the  Western  Gas  Association. 


CONSTITUTION. 


ARTICLE  I. 

Section  i  .  Only  officers  and  regular  employes  of  gas  com- 
panies shall  be  eligible  for  election  to  active  membership. 

Sec.  2.  Any  person  who  may  be  directly  or  indirectly  con- 
nected with  the  gas  industry,  or  who  may  be  skilled  therein, 
shall  be  eligible  as  an  associate  member.  Such  members  shall 
be  proposed,  balloted  for  and  received  in  the  same  manner  and  be 
subjected  to  the  same  fees  and  dues  as  active  members,  and  shall 
be  entitled  to  all  the  privileges  and  courtesies  of  the  Association, 
except  the  right  to  hold  office;  but  associate  members  may  be 
transferred  to  active  membership  by  voteof  the  Association,  upon 
the  recommendation  of  the  Board  of  Directors. 

Sec.  3.  Election  to  membership  shall  be'  by  ballot,  and  a 
three-fourths  vote  shall  be  necessary  to  elect. 

ARTICLE  II. 

Section  i  .  The  officers  of  the  Association  shall  consist  of  a 
President,  two  Vice-Presidents  and  a  i  SeCretary-Trcasurer,  who 
shall  be  elected  for  one  year. 
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Sec.  2.  There  shall  also  be  eight  Directors,  four  of  whom 
shall  be  elected  at  each  annual  meeting,  and  whose  term  of  ofl5ce 
shall  be  for  two  years;  providing,  that  upon  the  adoption  of  this 
Constitution  and  By-Laws,  the  first  Board  elected  thereunder 
shall  be  composed  of  eight  members,  four  of  whom  shall  be 
elected  for  one  year,  and  four  of  whom  shall  be  elected  for  two 
years. 

Sec  3.  The  Past  Presidents  of  the  Association  shall  be 
ex-officio.  Members  of  the  Board  of  Directors  and  all  other 
officers  shall  be  elected  by  ballot. 

Sec  4.  All  officers  shall  retain  their  positions  until  their  suc- 
cessors have  qualified. 

ARTICLE  in. 

Section  i  .  The  management  of  the  affairs  of  the  Association 
shall  be  intrusted  to  the  officers  as  a  Board  of  Directors,  under 
the  general  direction  of  the  members  in  convention. 

Sec  2.  A  majority  of  the  Board  shall  constitute  a  quorum, 
and  the  Board  shall  have  power  to  fill  any  vacancies  that  may 
exist  therein. 

ARTICLE  IV. 

Section  i.  Only  active  members  shall  hold  office,  but  no 
voting  by  proxy  shall  be  allowed. 

ARTICLE  V. 

Section  i.  This  Association  shall  have  the  power  to  enact, 
amend  and  enforce  all  necessary  by-laws  and  rules;  to  provide 
penalties  for  their  violations;  to  assess  and  collect  fees  and  dues 
for  membership;  and  provide  a  benefit  fund  for  the  relief  of  mem- 
bers and  their  families. 

ARTICLE  VI. 

Section  i.  Any  proposition  to  amend  this  Constitution  shall 
be  submitted  at  a  regular  meeting,  and  seconded  by  a  majority  of 
all  the  members  present;  the  proposition  shall  not  be  acted  upon 
until  the  next  regular  meeting,  when  if  approved  by  two-thirds 
of  all  the  members  who  may  be  present  at  said  meeting,  it  shall 
become  a  part  of  the  Constitution. 
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BY-LAWS. 


ARTICLE  I. 

ANNUAL  MEETINGS. 

The  annual  meeting  of  the  Association  shall  be  held  on  the 
third  Wednesday  in  May  of  each  year,. and  at  such  place  as  shall 
be  determined  upon  at  the  preceding  annual  meeting,  at  which 
time  the  election  of  oflScers  shall  take  place  and  annual  reports 
and  settlements  be  made.  At  each  annual  meeting  the  President 
shall  present  an  address,  setting  forth  his  official  acts  and  such 
general  items  and  recommendations  as  he  may  deem  of  advantage 
to  the  Association.  All  general  business  of  the  Association  shall 
be  transacted  at  these  annual  meetings,  and  the  following  shall 
be  the  order  of  business. 

Calling  the  roll  and  reading  of  minutes. 

President's  address. 

Presenting  application  for  membership  and  balloting. 

Introduction  of  new  members. 

Reports  of  standing  committees. 

Reports  of  special  committees. 

Miscellaneous  business,  which  may  be  laid  aside  informally  and 
taken  up  at  any  time. 

Special  order  for  the  presentation  of  papers,  drawings  or 
models,  or  other  matters  of  interest  to  the  Association  entitled  to 
consideration  under  its  rules,  in  the  discussion  of  which  all  the 
members  shall  be  entitled  to  participate,  and  such  special  order 
may  be  considered  at  any  time  by  vote  of  the  Association. 

ARTICLE  IL 

APPLICATION  FOR  MEMBERSHIP. 

Any  person  desiring  to  become  a  member  of  the  Association 
shall  make  his  application  in  writing,  giving  name,  residence  and 
occupation,  with  proper  references,  and  signed  by  two  members 
of  the  Association;  but  no  such  application  shall  be  acted  up^ 
until  the  fee  for  membership  is  paid. 
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ARTICLE  III. 

FEES  AND  DUES. 

Section  i.  The  fees  for  membership  shall  be  ten  dollars, 
which  shall  include  dues  for  the  first  year,  and  the  yearly  dues 
shall  be  five  dollars,  payable  annually  in  advance  thereafter. 

Sec.  2  The  secretary  shall  drop  from  the  roll  the  name  of  any 
member  who  shall  be  in  arrears  for  two  years*  dues  after  giving 
thirty  days  notice. 

Sec.  3.  The  Board  of  Directors  shall  have  power  to  reinstate 
a  member,  who,  for  non-payment  of  dues,  has  been  suspended  or 
dropped  from  the  roll,  when  such  member  shall  have  paid  the 
full  amount  due  at  the  time  his  membership  ceased. 

ARTICLE  IV. 

DUTIES  OF  OFFICERS. 

Section  i.  The  President,  or  in  the  event  of  his  absence,  the 
Vice-Presidents,  in  their  order,  shall  preside  over  the  meetings  of 
of  the  Association  or  of  the  Board  of  Directors.  He  shall  enforce 
all  laws  and  rules  of  the  Association,  and  shall  appoint  all 
committees  not  otherwise  provided  for.  He  shall  decide  all 
questions  of  order,  subject  only  to  an  appeal,  but  in  all  cases  it 
shall  require  at  least  a  majority  of  the  members  present  to  over- 
rule his  decision.  He  shall  sign  the  records  and  have  general 
supervision  of  the  affairs  of  the  Association.  He  shall  also  choose 
subjects  and  select  authors  for  the  papers  which  shall  be  presented 
for  the  consideration  of  the  Association  at  its  next  annual  meeting. 

Sec.  2.  The  Secretary-Treasurer  shall  attend  all  meetings  of 
the  Association  and  of  the  Board  of  Directors;  shall  have  charge 
of  the  books,  papers  and  other  property  of  the  Association,  and 
perform  such  other  duties  as  may  properly  belong  to  his  office. 

ARTICLE  V. 

quorum. 

A  quorum  for  the  transaction  of  business  shall  consist  of  not 
less  than  fifteen  members,  but  a  smaller  number  may  adjourn 
from  day  to  day  for  not  more  than  three  days;  and  in  case  of  the 
absence  of  the  President  or  other  proper  officers,  they  may  select 
a  chairman  to  preside  over  the  meeting. 
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ARTICLE  vi. 

BOARD   OF   DIRECTORS. 

Section  i  .  The  Board  of  Directors  shall  meet  at  least  once 
in  each  year,  on  the  day  preceding  the  annual  meeting  of  the 
Association,  at  which  time  they  shall  determine  in  regard  to  the 
propriety  of  the  various  papers,  drawings,  models,  or  other 
matters  constituting  the  special  order,  being  laid  before  the 
Association. 

Sec.  2.  When,  in  the  judgment  of  a  majority  of  the  Board 
of  Directors,  it  shall  be  deemed  advisable  to  change  the  place  or 
date  of  the  meeting,  or  both,  as  designated  by  the  Association  at 
the  last  annual  meeting,  the  Board  shall  have  power  to  make 
such  change  or  changes. 

Sec  3.  Said  Board  shall  annually,  immediately  after  its  own 
organization,  elect  a  finance  committee  of  three,  from  its  own 
number,  who  shall  have  power  to  examine  at  any  time,  the  books 
and  accounts  of  the  Secretary-Treasurer;  said  committee  shall 
also,  on  the  morning  of  the  first  day  of  the  annual  meeting, 
examine  the  report  of  the  Secretary-Treasurer,  audit  his  accounts 
and  report  thereon  to  the  Association,  provided  that  no  ofiicer 
whose  accounts  may  be  subject  to  examination,  shall  under  any 
circumstances,  be  a  member  of  such  examining  committee.  The 
Board  of  Directors,  at  the  same  meeting,  shall  also  appoint  a 
committee  of  three,  from  their  own  number,  whose  duty  it  shall 
be  to  examine  and  report  on  applications  for  membership. 

Sec  4.  The  Board  of  Directors  shall  also  cause  a  record  of 
its  proceedings  to  be  kept,  which  shall  be  submitted  to  the 
Association  duringthe  first  day  of  the  annual  meeting. 

ARTICLE  VIL 

A  person  whose  service  in  the  gas  profession  has  been  meritor- 
ious may  be  elected  to  honorary  membership  whose  name  has  first 
been  submitted  to  the  Board  of  Directors,  and  recommended  by 
them  to  the  Association. 

ARTICLE  VIII. 

PAPERS,  DRAWING,  ETC 

All  papers,  drawings,  models,  etc.,  submitted  to  the  Association 
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at  its  annual  meetings  shall  remain  the  property  of  those  present- 
ing the  same. 

ARTICLE  IX. 

REJECTED  APPLICATIONS. 

If  any  person  proposed  for  membership  shall,  upon  beings 
balloted  for,  be  rejected,  no  notice  of  such  proposal  shall  be 
incorporated  in  the  minutes. 

ARTICLE  X. 

TRIALS  AND  PUNISHMENTS. 

Any  person  may  upon  conviction  of  violating  any  of  the  laws 
or  rules  of  the  Association,  or  of  conduct  unbecoming  a  gentle- 
man, be  suspended  for  a  definite  time,  or  expelled  from  the 
Association,  by  a  vote  of  at  least  three- fourths  of  all  the  members 
present,  provided,  that  any  such  accused  member  shall  be 
furnished  with  a  copy  of  the  charges  against  him  at  least  ten 
days  before  his  trial,  and  be  allowed  an  opportunitj'  to  appear 
either  in  person  or  by  counsel,  for  his  defense. 

ARTICLE  XI. 

RULES. 

The  business  sessions  of  the  Association  shall  be  conducted  in 
accordance  with  the  requirements  of  Robert's  Rules  of  Order. 

ARTICLE  XII. 

SPECIAL  MEETINGS. 

Special  meetings  of  this  Association  may  be  called  by  the 
President,  by  and  with  the  written  consent  of  a  majority  of  the 
Board  of  Directors.  He  shall  cause  notices  to  be  issued  to  all 
the  members  of  the  Association  at  least  thirty  days  prior  to  such 
meeting;  said  notice  to  state  the  business  for  which  such  meeting 
has  been  called,  and  no  other  business  than  that  mentioned  in 
such  notice  shall  be  considered.* 

ARTICLE  XIII. 

AMENDMENTS. 

These  By-laws  may  be  altered  or  amended  only  in  the  following 
manner: 
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Section  i.  Any  proposition  to  alter  or  repeal  an  existing 
By-law,  shall  be  presented  in  writing  during  an  annual  meeting, 
at  any  time  before  its  adjournment,  seconded  by  not  less  than 
three  members,  shall  be  read  twice,  and  if  approved  by  two- thirds 
of  all  the  members  present,  shall  become  a  part  of  these  By-laws; 
but  no  such  alteration  or  amendment  shall  affect  any  question 
pending  at  the  time  of  its  adoption. 

Sec  2.  Any  additional  section  to  these  By-laws,  not  in 
conflict  with  any  existing  By-laws,  may  be  adopted  at  any  annual 
meeting  upon  being  presented  in  writing,  duly  seconded,  read 
twice,  and  approved  by  at  least  two-thirds  of  all  the  members 
present. 
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THE  "THOMPSON  LIBILA.RY. 


•« 


Gift  of  Mr.  Geo.  Treadway  Thompson. 

The  following  rules  were  adopted'  by  the  Association  at 
Annual  Meeting,  May  15th,  1901. 

1.  The  library  shall  be  known  as  **The  Thompson  Memoi 
"Library"  of  the  Western  Gas  Association. 

2.  A  standing  library  committee  of  five  shall  be  appoint 
composed  of  the  President  and  Secretary  of  the  Association  a 
three  other  members. 

3.  The  Secretary  of  the  Association  shall  be  custodian  of  1 
library. 

4.  The  committee  shall  have  power  to  make   rules  for  t 
proper  conduct   of   the  library,    and   to  expend   such  sums 
may  be  necessary  to  carry  out  these  rules. 

5.  That  only  members  of  the  Western   Gas  Association 
good  standing  shall  be  eligible  as  borrowers. 

6.  That  a  deposit  shall  be  required  from  borrowers  of  at  le( 
the  catalogue  value  of  the  book. 

7.  The   members    borrowing    books    shall    pay   exp)ense 
transportation. 

8.  That  books  shall  not  be  loaned  for  a  period  of  more  th 
15  days,  with  the  privilege  of  15  days  renewal,  upon  applicati< 
to  the  Secretar}'. 

9.  That  renewals  only  be  granted  when  no  other  applicatic 
for  the  same  book  is  on  file 

10.  That  a  fine  of  at  least  one  per  cent,  of  catalogue  value  1 
imposed  for  each  day  a  book  is  retained  beyond  the  allowed  tim 

1 1 .  That  the  Secretary  shall  not  have  power  to  remit  fines. 
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THE  THOMPSON  LIBRARY, 


ASSOCIATION  PHOCEEDINGS. 

No.  Vols. 

American  Gas  Light  Association,  1875-1905 21 

American  Society  of  Mechanical  Engineers.  .1895-97 2 

Incorporated  Gas  Institute  Transactions,  1896 i 

Pacific  Coast  Gas  Association,  1893-1902 4 

Society  of  Gas  Lighting,  1885-1891 3. 

Souvenir  History  A.  G.  L.  A i 

Western  Gas  Association,  1887- 1892- 1892- 1896-98-99 4 

American  Gas  Light  Journal,  3  Vol.  donated  by  J.  B.  Howard, 

Galena,  111.,  i,  2  and  3 3. 

Proceedings  New  England  Association  Gas  Engineers,  1900-01  i 

Proceedings  Ohio  Electric  Light  Association,  1903 .    i 

Proceedings  Ohio  Gas  Light  Association,  1901-2-3-4 2 

Question  Box  Ohio  Gas  Light  Association,  1904 i 

,  All  American  Gas  Wrinkles,  1 891- 1900,  published  by  Western 

Gas  Association i 

Proceedings  of  Gas  Congress,  1904 i 

CHEMISTRY. 

Bayles'  Chemist's  Pocket  Book i 

Beebe*s  Laboratory  Manual i 

Beilstein*s  Chemical  Analysis,  Tr.  CO.  Curtman,  5th  Ed.,  1883  i 

Chemistry  for  Beginners,  Edward  Hart,  3rd  Ed.,  1896 i 

Chemistry  of  Illuminating  Gas,  N.  H.  Humphrey.  1891 i 

Elements  of  Chemistry,  James  Shepard,  1885 i 

Gas  Engineers'  Laboratory  Hand  Book,  Hornby,  1894 i 

Notes  on  Qualitative  Analysis,  Mason,  1896 i 

Organic  Chemistry  for  the  Laboratory,  Noyes i 

Organic  Chemistry.  Ira  Ramsen i 

Volumetric  Analysis,  Sutton,  5th  Ed i 

Ammonia  and  Ammonia  Compound,   Arnold,    Tr.  Colman, 

2nd  Ed.,  1890 '. .  I 

COAL  GAS. 

Bibliography  of  Coal  Gas,  W.  R.  Chester,  1892 i 

COAL  TAR. 

Distillation  of  Coal  Tar,  Lunge i 


No. 
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enginber's  text  books. 

Book  of  Standard  National  Tube  Works,  1891 

Carnegie- Phipps  &  Co*s.  Pocket  Companion,  1892 

Engineer's  Surveying  Instrument,  Baker 

Engineer's  Sketch  Book,  Thomas  Barber,  2nd  Ed.,  1890 

Engineer's  Contract  and  Specifications,  Johnson,  ist  Ed.,  189! 

Mechanics'  and  Engineer's  Pocket  Book,  Haswell  55th  Ed. 

Principles  of  Graphic  Statics,  Clark,  2nd  Ed.,  1888 j. . . 

Theory  and  Practice  Modem  Framed    Structures,    Johnson, 
3rd  Ed. ,  1894 

Proceedings  Brooklyn  Engineers'  Club,  1899- 1903 

FUELS. 

Calorific  Power  of  Fuels,  Poole,  ist  Ed 

Liquid  Fuels,  Hodgetts 

Combustion  of  Coal,  Barr,  donated  by  J.  B.  Howard,  Galena,  111. 

GAS   MANUFACTURE. 

Manufacturers  of  Gas,  William  Bums,  1887 

Gas  Manufacture  and  Assay  of  By-Products,  Butterfield  .... 

GAS  TEXT   BOOKS. 

American  Gas  Engineer  and  Superintendent's  Hand    Book, 

William  Mooney,  1888 

Construction  and  Workings  of  Regenerator  Furnaces,  Graham, 

i«94 

Ga.s  and  Oil  Engines,  G.  Richmond 

Gas  Lighting  and  Gas  Fitting,  Gerhard 

Incandescent  Gas  Lighting,  Wm.  Gentsch 

Modern  Street  Lighting,  Wm.  Sugg,  2nd  Ed.,  1897 

Newbiggen's  Hand  Book  for  Gas  Engineers,  5th  Ed.,  1887 

1'echnical  Gas  Analysis,  Winkler  and  Lunge 

Gas  Fitter's  Question  Book  with  Answers,  donated  by 
Albert  Dunbar 

Gas  Works,  Hughes,  donated  by  J.  B.  Howard,  Galena,  111 

The  Theory  of  the  Gas  Engine,  Clark,  donated  by  J.  B.  How- 
ard, Galena,  111 

Peckston  on  Oil  and  Coal  Gas,  donated  by  J.  B.  Howard, 
Galena,  111 

Consumers'  Guide,  Richards,  donated  by  J.  B.  Howard, 
Galena,  111 
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GAS  WORKS. 

No.  Vols. 

•Guide  Framing  of  Gas  Holders,  Cripps,  1889 ^ 

Their  Arrangement  Construction,  Plant  and  Machinery,  Coyler, 
1884 I 

MISCELLANEOUS. 

Annual    Report    Bureau    of    Gas,    Philadelphia,    1894- 1895, 

Thompson 2 

Descriptive  Index  Current  Engineering  Literature,  1 884-1 891 . 

Engineering  Index,  Vol.  2,  1892-1895 

Coal,  Gas  and  Iron  Interests,  Western  Penn.,  F.   L.  Slocum, 

1895 

Local  Engineering  Data  for  St.  Louis 

Laclede  Gas  Light  Company,  1894 

Monetary  Systems  of  the  World,  Muhleman 

Municipal  Public  Service  Industries,  Foote 

Plain  and  Solid  Geometry,  Wentworth 

Popular  Scientific  Recreations,  Tissander 

Reed's  {parliamentary  Rules 

Speeches  and  Addresses,  Thomas  Newbiggin 

The  Other  Way,  Ernest  Forbes 

Brown's  Directory  of  American  Gas  Companies,  for  1899, 
1900- 1-2-3-4 ; 6 

Brown's  Directory,  2  Vol.  1894-1899,  donated  by  J.  B.  How- 
ard, Galena,  111 .   2 

Hoi  yoke  Water  Power  Co.,  vs.  City  of  Holyoke,  Vols,  i  to  19 
donated  by  Holyoke  Water  Co.,  Holyoke,  Mass 14 

Ure's  Dictionary,  2  Vol.,  donated  by  J.  B.  Howard,  Galena, 
111 2 

Gas  Consumers'  Guide,  Moore,  donated  by  J.  B.  Howard, 
Galena,  111 i 

GasJFlow  Computer,  by  Wm.  Cox i 

High  Pressure  Fluid  Discharge  Computer,  by  Wm.  Cox 2 

MUNICIPAL  OWNERSHIP. 

Private  Corporation  vs.  Municipal  Ownership,  by  M.  J.  Fran- 
cisco, donated  by  A.  H.  Barret,  Louisville,  Ky i 

PHYSICS. 

Elements  of  Physics,  A.  P.  Gage,  1894 i 
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PERIODICALS. 

No.  VoU. 

American  Gas  Light  Journal,  1892,  1904    25 

Light,  Heat  and  Power,  1892-3-4 2 

Journal  of  the  Association  of  Engineering  Societies,  1891,  1897  8^ 

Progressive  Age,  1890,  1899,  1902 14 

American  Gas  Light  Journal,  3  Vol.,  donated  by  J.  B.  Howard, 

Galena,  111 1-2  3 

Progressive  Age,   1900- 1-2-3,  donated  by  James  W.  Dunbar, 

New  Albany,  Ind 4 

PAMPHLETS. 

Coal  and  Coal  Consumption  in  Spanish  America i 

Gas  in  Foreign  Countries,  Consular  Reports,  1891    i 

Practical  Hints  on  the  Use  and  Abuse  of  Artificial  Light  .  i 

Water  Gas,  J.  F.  Bell,  1889 ! i 

Water  Gas  in  Small  Works i 

STEAM. 

Steam,  Its  Generation  and  Use,  Babcock  and  Wilcox,  29th  Ed., 

1896 '.    * I 

The  Locomotive,  1887-8-9,  1890-1-2-3-4 8 

TREATISE. 

On  Heat,  Thomas  Box,  7th  Ed.,  1891 i 

Traite  Pratique  De  Los  Fabrication  Du  Gaz i 

On  Industrial  Photometry,  Palez i 

On  Masonry  Construction,  Baker,  4th  Ed.,  1890 i 

On  Coke,  Fulton i 

Clegg  on  Coal  Gas,  2nd  Ed.,  1853 ^ 

King's  Treatise  on  Coal  Gas,  Newbiggin 3 

Clegg  on  Coal  Gas,  2nd  Ed.,  1853,  donated  by  J.  B.  Howard, 

Galena,  111 i 

Clegg  on  Coal  Gas,  3rd  Ed.,  1859,  donated  by  J.   B.  Howard, 

Galena,  111 i . 

Instructions  for  Management  of  Gas  Works,  Holmes,  donated 

by  J.  B.  Howard,  Galena,  111 i 

Setting  and  Working  Retorts,  Cathels,  donated  by  J.  B.  How- 
ard, Galena,  111 i 

Bowditch  on  Coal  Gas,   donated  by  J.  B.  Howard,  Galena,  111.   i 
Gas  Managers'  Hand  Book,  Newbiggin,  donated  by  J.  B.  How- 
ard, Galena,  111 i 


(Sa  tiir  Vratrrn  (&nB  ABBOdatton: 


I, ^desire  to  become 

an member  of  your  Association,  and 

respectfully  submit  this  Application  therefor. 


Dated 190. 


Name. 


Residence. 


Occupation 


We  hereby  approve  and  endorse  the  above  applica- 
tion for     .  .    _.    Membership  in  the 


Western  Gas  Association. 


/  Members. 


•  »<  <• 


»     •■ 


'••  1" 


f   ■ 


(Sa  tiir  Vratrrn  (&bb  ABBonatUin: 


I, ^desire  to  become 

an member  of  your  Association,  and 

respectfully  submit  this  Application  therefor. 


Dated 190— 


Name. 


Residence. 


Occupation 


We  hereby  approve  and  endorse  the  above  applica- 
tion for    .  _     _      _    _     Membership  in  the 


Western  Gas  Association. 
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Members. 


(Sa  tirr  nfratrrn  (&ub  Aaaonatton: 


I, ^desire  to  became 

an member  of  your  Association,  and 

respectfully  submit  this  Application  therefor. 

Dated 1 90_ 


Name. 


Residence. 


Occupation 


We  hereby  approve  and  endorse  the  above  applica- 
tion for   Membership   in  the 


Western  Gas  Association. 


I 


Members. 
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